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�q�j�_�a�\�u�q�Z�c�g�m�x�� �k�b�l�m�Z�p�b�x���� �l���_���� �Z�^�Z�i�l�b�j�m�y�k�v�� �b�� �\�i�h�k�e�_�^�k�l�\�b�b�� �i�j�_�h�[�j�Z�a�m�y�� �f�_�o�Z�g�b�a�f�u��
�e�b�q�g�h�k�l�g�h�]�h���j�_�a�_�j�\�Z���h�j�]�Z�g�b�a�f�Z���b���e�b�q�g�h�k�l�b�ª���>���@�� �<�k�_���w�l�h���\�u�a�u�\�Z�_�l���i�h�k�l�h�y�g�g�u�c���b�g�l�_�j�_�k����
�l�Z�d���d�Z�d���f�u���g�Z�[�e�x�^�Z�_�f���l�j�Z�g�k�n�h�j�f�Z�p�b�x���q�_�e�h�\�_�d�Z���\���w�d�k�l�j�_�f�Z�e�v�g�u�o���m�k�e�h�\�b�y�o���� 
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�M�>�D��796 
�H�k�h�[�_�g�g�h�k�l�b���k�_�g�k�h�f�h�l�h�j�g�u�o���j�_�Z�d�p�b�c���k�i�h�j�l�k�f�_�g�h�\����

�k�i�_�p�b�Z�e�b�a�b�j�m�x�s�b�o�k�y���\���[�Z�^�f�b�g�l�h�g�_ 
 

�;�e�h�o�b�g�Z���G���<�� 
 

�K�_�\�_�j�g�u�c�����:�j�d�l�b�q�_�k�d�b�c�����n�_�^�_�j�Z�e�v�g�u�c���m�g�b�\�_�j�k�b�l�_�l 
 

�G�Z�m�q�g�u�c�� �j�m�d�h�\�h�^�b�l�_�e�v���± �K�h�d�h�e�h�\�Z�� �E���<�������� �^-�j�� �[�b�h�e���� �g�Z�m�d���� �i�j�h�n�_�k�k�h�j���� �a�Z�\�_�^�m�x�s�b�c��
�d�Z�n�_�^�j�h�c���[�b�h�e�h�]�b�b���q�_�e�h�\�_�d�Z���b���[�b�h�l�_�o�g�b�q�_�k�d�b�o���k�b�k�l�_�f 
 
�<���k�l�Z�l�v�_���i�j�_�^�k�l�Z�\�e�_�g���Z�g�Z�e�b�a���e�b�l�_�j�Z�l�m�j�u���h���\�h�a�f�h�`�g�h�k�l�y�o���b�k�i�h�e�v�a�h�\�Z�g�b�y���i�h�d�Z�a�Z�l�_�e�_�c��
�k�_�g�k�h�f�h�l�h�j�g�u�o�� �j�_�Z�d�p�b�c�� �m�� �k�i�h�j�l�k�f�_�g�h�\�� �^�e�y�� �i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c����
�I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u���\�a�]�e�y�^�u���h�l�_�q�_�k�l�\�_�g�g�u�o���b���a�Z�j�m�[�_�`�g�u�o���b�k�k�e�_�^�h�\�Z�g�b�c���i�h���i�j�h�[�e�_�f�_��
�h�i�j�_�^�_�e�_�g�b�y���k�_�g�k�h�f�h�l�h�j�g�u�o���j�_�Z�d�p�b�c���m���[�Z�^�f�b�g�l�h�g�b�k�l�h�\�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �k�_�g�k�h�f�h�l�h�j�g�u�_�� �j�_�Z�d�p�b�b���� �a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�u�_�� �j�_�Z�d�p�b�b���� �\�j�_�f�y��
�j�_�Z�d�p�b�b�����[�Z�^�f�b�g�l�h�g 

 
�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �f�_�l�h�^�� �j�_�]�b�k�l�j�Z�p�b�b�� �k�_�g�k�h�f�h�l�h�j�g�u�o�� �j�_�Z�d�p�b�c�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� 

�b�a�� �i�_�j�k�i�_�d�l�b�\�g�u�o�� �g�Z�i�j�Z�\�e�_�g�b�c�� �\�� �b�k�k�e�_�^�h�\�Z�g�b�b�� �i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c��
�h�j�]�Z�g�b�a�f�Z�����h�g���b�k�i�h�e�v�a�m�_�l�k�y���\���i�_�j�\�m�x���h�q�_�j�_�^�v���^�e�y���h�p�_�g�d�b���^�b�g�Z�f�b�d�b���g�_�j�\�g�u�o �i�j�h�p�_�k�k�h�\��
�>���@���� �<�h�i�j�h�k�Z�f�b�� �b�a�m�q�_�g�b�y�� �i�h�d�Z�a�Z�l�_�e�_�c�� �k�_�g�k�h�f�h�l�h�j�g�u�o�� �j�_�Z�d�p�b�c�� �k�i�h�j�l�k�f�_�g�h�\ �j�Z�a�e�b�q�g�u�o��
�k�i�_�p�b�Z�e�b�a�Z�p�b�c�� �a�Z�g�b�f�Z�x�l�k�y�� �f�g�h�]�b�_�� �Z�\�l�h�j�u���� �G�_�k�f�h�l�j�y�� �g�Z�� �Z�d�l�b�\�g�h�� �i�j�h�\�h�^�b�f�u�_��
�b�k�k�e�_�^�h�\�Z�g�b�y���� �i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�_�� �h�k�h�[�_�g�g�h�k�l�b�� �[�Z�^�f�b�g�l�h�g�b�k�l�h�\�� �b�a�m�q�_�g�u�� �y�\�g�h�� 
�g�_���^�h�k�l�Z�l�h�q�g�h�� 

�I�h���f�g�_�g�b�x�� �<���G���� �;�h�e�]�h�\�Z�� ���;�h�e�]�h�\�� �<���G���� �k�� �k�h�Z�\�l������ ������������ �[�Z�^�f�b�g�l�h�g�� �j�Z�k�k�q�b�l�Z�g�� 
�g�Z�� �d�h�f�i�e�_�d�k�� �k�e�h�`�g�u�o�� �j�_�Z�d�p�b�c�� �k�i�h�j�l�k�f�_�g�Z���� �q�l�h�� �a�Z�d�e�x�q�_�g�h�� �\�� �f�_�o�Z�g�b�d�_�� �b�]�j�u����
�i�j�_�^�i�h�e�Z�]�Z�x�s�_�c�� �h�i�_�j�Z�l�b�\�g�h�k�l�v�� �\�� �h�i�j�_�^�_�e�_�g�b�b�� �b�� �^�b�n�n�_�j�_�g�p�b�Z�p�b�b�� �\�g�_�r�g�_�]�h��
�j�Z�a�^�j�Z�`�b�l�_�e�y�����W�l�h���k�\�y�a�Z�g�h���k���l�_�f�����q�l�h���m�k�e�h�`�g�_�g�b�_���\���j�_�Z�]�b�j�h�\�Z�g�b�b���i�j�_�^�i�h�e�Z�]�Z�_�l���m�q�Z�k�l�b�_��
�p�_�e�h�]�h���d�h�f�i�e�_�d�k�Z���l�Z�d�b�o���i�j�h�p�_�k�k�h�\�����d�Z�d���\�g�b�f�Z�g�b�_�����i�Z�f�y�l�v�����f�u�r�e�_�g�b�_�����\�h�e�y�����w�f�h�p�b�b���>���@���� 

�H�^�g�b�f���b�a���\�Z�`�g�_�c�r�b�o���d�Z�q�_�k�l�\���\���[�Z�^�f�b�g�l�h�g�_���y�\�e�y�_�l�k�y���[�u�k�l�j�h�l�Z�����I�h���k�d�h�j�h�k�l�b���i�h�e�_�l�Z��
�\�h�e�Z�g�Z�� �[�Z�^�f�b�g�l�h�g�� �y�\�e�y�_�l�k�y�� �h�^�g�h�c�� �b�a�� �k�Z�f�u�o�� �[�u�k�l�j�u�o�� �k�i�h�j�l�b�\�g�u�o�� �b�]�j�� �\�� �g�Z�k�l�h�y�s�_�_��
�\�j�_�f�y�����I�j�b���b�]�j�_���g�Z���[�h�e�v�r�b�o���k�d�h�j�h�k�l�y�o���h�j�]�Z�g�b�a�Z�p�b�y���b�]�j�h�\�u�o���^�_�c�k�l�\�b�c���[�Z�^�f�b�g�l�h�g�b�k�l�h�\��
�l�j�_�[�m�_�l�� �\�u�k�h�d�h�c�� �l�h�q�g�h�k�l�b�� �b�� �[�u�k�l�j�h�l�u�� �h�l�\�_�l�g�u�o�� �^�_�c�k�l�\�b�c���� �;�u�k�l�j�h�l�Z�� �y�\�e�y�_�l�k�y��
�h�k�g�h�\�g�u�f�� �n�Z�d�l�h�j�h�f���� �e�b�f�b�l�b�j�m�x�s�b�f�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �^�_�y�l�_�e�v�g�h�k�l�b�� �[�Z�^�f�b�g�l�h�g�b�k�l�h�\�� 
 �b�� �\�h���f�g�h�]�h�f�� �a�Z�\�b�k�b�l�� �h�l�� �\�_�e�b�q�b�g�� �k�i�_�p�b�n�b�q�_�k�d�b�o�� �\�b�^�h�\�� �i�j�h�k�l�h�c�� �b�� �k�e�h�`�g�h�c��
�k�_�g�k�h�f�h�l�h�j�g�u�o���j�_�Z�d�p�b�c��  

�I�h���f�_�j�_���j�h�k�l�Z���l�j�_�g�b�j�h�\�Z�g�g�h�k�l�b���k�i�h�j�l�k�f�_�g�Z���g�Z�[�e�x�^�Z�_�l�k�y���m�\�_�e�b�q�_�g�b�_���i�h�^�\�b�`�g�h�k�l�b��
�b�� �m�j�Z�\�g�h�\�_�r�_�g�g�h�k�l�b�� �g�_�j�\�g�u�o�� �i�j�h�p�_�k�k�h�\���� �\�h�a�j�Z�k�l�Z�_�l�� �e�Z�[�b�e�v�g�h�k�l�v�� �^�\�b�]�Z�l�_�e�v�g�u�o��
�n�m�g�d�p�b�c���� �q�l�h�� �m�e�m�q�r�Z�_�l�� �e�Z�l�_�g�l�g�h�_���\�j�_�f�y�� �k�_�g�k�h�f�h�l�h�j�g�u�o���j�_�Z�d�p�b�c���� �D�j�h�f�_���l�h�]�h���� �\�� �l�Z�d�b�o��
�\�b�^�Z�o�� �k�i�h�j�l�Z���� �d�Z�d�� �k�i�h�j�l�b�\�g�u�_�� �b�]�j�u�� �b�� �_�^�b�g�h�[�h�j�k�l�\�Z�� �[�u�k�l�j�h�l�Z�� �b�� �l�h�q�g�h�k�l�v��
�k�_�g�k�h�f�h�l�h�j�g�u�o���j�_�Z�d�p�b�c���y�\�e�y�_�l�k�y���\�Z�`�g�u�f���d�h�f�i�h�g�_�g�l�h�f���k�i�_�p�b�Z�e�v�g�u�o���k�i�h�k�h�[�g�h�k�l�_�c�� 

�K�_�g�k�h�f�h�l�h�j�g�u�_�� �j�_�Z�d�p�b�b�� �\�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �l�Z�d�b�f��
�i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�f�� �i�h�g�y�l�b�_�f���� �d�Z�d�� �©�\�j�_�f�y�� �j�_�Z�d�p�b�b�ª���� �i�h�^�� �d�h�l�h�j�u�f�� �h�[�u�q�g�h��
�i�h�g�b�f�Z�x�l�� �b�g�l�_�j�\�Z�e�� �\�j�_�f�_�g�b�� �f�_�`�^�m�� �i�h�y�\�e�_�g�b�_�f�� �k�b�]�g�Z�e�Z�� �b�� �h�l�\�_�l�g�h�c�� �j�_�Z�d�p�b�_�c����
�K�m�s�_�k�l�\�m�x�l���j�Z�a�e�b�q�g�u�_���d�e�Z�k�k�b�n�b�d�Z�p�b�b���k�_�g�k�h�f�h�l�h�j�g�u�o���j�_�Z�d�p�b�c�����J�Z�a�e�b�q�Z�x�l���a�j�b�l�_�e�v�g�h-
�f�h�l�h�j�g�u�_���� �k�e�m�o�h-�f�h�l�h�j�g�u�_�� ���Z�m�^�b�h-�f�h�l�h�j�g�u�_������ �l�Z�d�l�b�e�v�g�u�_�� �b�� �h�[�h�g�y�l�_�e�v�g�u�_�� �j�_�Z�d�p�b�b���� 
�<���k�\�h�x���h�q�_�j�_�^�v���d�Z�`�^�Z�y���b�a���w�l�b�o���\�b�^�h�\���j�_�Z�d�p�b�c���f�h�`�_�l���[�u�l�v���i�j�h�k�l�h�c���b�e�b���k�e�h�`�g�h�c���>5]. 

�<�� �[�Z�^�f�b�g�l�h�g�_�� �i�h�f�b�f�h�� �i�j�h�k�l�u�o�� �j�_�Z�d�p�b�c�� �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�_�� �\�u�j�Z�`�_�g�b�_�� �i�h�e�m�q�Z�x�l����
�l�Z�d�b�_�� �i�j�h�y�\�e�_�g�b�y���� �d�Z�d�� �\�j�_�f�y�� �j�_�Z�d�p�b�b�� �\�u�[�h�j�Z�� �b�� �\�j�_�f�y�� �j�_�Z�d�p�b�b�� �g�Z�� �^�\�b�`�m�s�b�c�k�y�� �h�[�t�_�d�l��
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���J�>�H������ �k�\�h�_�h�[�j�Z�a�g�h�_�� �i�j�h�]�g�h�a�b�j�h�\�Z�g�b�_�� �k�h�[�u�l�b�y�� �b�e�b�� �^�_�c�k�l�\�b�y���± �w�d�k�l�j�Z�i�h�e�y�p�b�y���� 
�D�Z�d�� �h�l�f�_�q�Z�_�l�� �X���<���� �D�h�j�y�]�b�g�Z�� �������������� ���d�h�f�i�e�_�d�k�g�Z�y�� �f�_�l�h�^�b�d�Z�� �b�k�k�e�_�^�h�\�Z�g�b�y��
�k�i�_�p�b�n�b�q�_�k�d�b�o���\�b�^�h�\���k�_�g�k�h�f�h�l�h�j�g�u�o���j�_�Z�d�p�b�c���[�Z�^�f�b�g�l�h�g�b�k�l�h�\���^�h�e�`�g�Z���\�d�e�x�q�Z�l�v���l�_�k�l�u 
�g�Z���h�i�j�_�^�_�e�_�g�b�_���i�j�h�k�l�h�c���k�_�g�k�h�f�h�l�h�j�g�h�c���j�_�Z�d�p�b�b���g�Z���k�\�_�l�h�\�h�c���k�l�b�f�m�e�����\�j�_�f�_�g�b���j�_�Z�d�p�b�b��
�\�u�[�h�j�Z���b���\�j�_�f�_�g�b���j�_�Z�d�p�b�b���g�Z���^�\�b�`�m�s�b�c�k�y���h�[�t�_�d�l���>���@�� 

�M�k�l�Z�g�h�\�e�_�g�h���� �q�l�h�� �f�Z�k�l�_�j�Z�� �k�i�h�j�l�Z�� �^�h�k�l�h�\�_�j�g�h�� �h�l�e�b�q�Z�x�l�k�y�� �h�l�� �i�_�j�\�h�j�Z�a�j�y�^�g�b�d�h�\ 
 �b�� �d�Z�g�^�b�^�Z�l�h�\�� �\�� �f�Z�k�l�_�j�Z�� �k�i�h�j�l�Z�� �i�h�� �\�j�_�f�_�g�b�� �i�j�h�k�l�u�o�� �j�_�Z�d�p�b�c�� �g�Z�� �k�\�_�l�� �b�� �g�Z�� �a�\�m�d�� �b�� �i�h��
�l�h�q�g�h�k�l�b�� �\�h�k�i�j�h�b�a�\�_�^�_�g�b�y�� �\�j�_�f�_�g�g�u�o�� �b�g�l�_�j�\�Z�e�h�\�� �>���@���� �L�Z�d���� �\�� �k�\�h�_�c�� �j�Z�[�h�l�_�� �D�Z�i�e�Z�g��
(Davut Sinan Kaplan et.al.,2017), �b�k�k�e�_�^�m�y�� �\�j�_�f�y�� �i�j�h�k�l�h�c�� �a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�h�c�� �j�_�Z�d�p�b�b�� 
�m���[�Z�^�f�b�g�l�h�g�b�k�l�h�\���� �m�k�l�Z�g�h�\�b�e���� �q�l�h�� �\�j�_�f�y�� �j�_�Z�d�p�b�b�� �\�u�k�h�d�h�d�\�Z�e�b�n�b�p�b�j�h�\�Z�g�g�u�o��
�k�i�h�j�l�k�f�_�g�h�\���^�h�k�l�h�\�_�j�g�h���h�l�e�b�q�Z�_�l�k�y���h�l���i�h�d�Z�a�Z�l�_�e�_�c���f�_�g�_�_���l�j�_�g�b�j�h�\�Z�g�g�u�o���k�i�h�j�l�k�f�_�g�h�\��
�>���@�����<���l�h���\�j�_�f�y���d�Z�d���i�h�d�Z�a�Z�l�_�e�b���Z�m�^�b�h�f�h�l�h�j�g�h�c���j�_�Z�d�p�b�b���^�h�k�l�h�\�_�j�g�h���g�_���h�l�e�b�q�Z�x�l�k�y�� 

�<�� �j�Z�[�h�l�Z�o�� �^�j�m�]�b�o�� �a�Z�j�m�[�_�`�g�u�o �Z�\�l�h�j�h�\ ���%�D���N�R�V�]�� �H�W���D�O������ ������������Dube et.al.,2015) 
�k�j�Z�\�g�b�\�Z�x�l�k�y�� �i�h�d�Z�a�Z�l�_�e�b�� �i�j�h�k�l�h�c�� �a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�h�c�� �j�_�Z�d�p�b�b�� �[�Z�^�f�b�g�l�h�g�b�k�l�h�\�� 
�b�� �g�_�� �a�Z�g�b�f�Z�x�s�b�o�k�y�� �k�i�h�j�l�h�f�� �>�������@���� �M�k�l�Z�g�h�\�e�_�g�u�� �^�h�k�l�h�\�_�j�g�u�_�� �h�l�e�b�q�b�y�� �i�h�d�Z�a�Z�l�_�e�_�c��
�\�j�_�f�_�g�b�� �j�_�Z�d�p�b�b�� �d�Z�d�� �\�_�^�m�s�_�c���� �l�Z�d�� �b�� �g�_�� �\�_�^�m�s�_�c�� �j�m�d�b�� �\�� �i�h�e�v�a�m�� �k�i�h�j�l�k�f�_�g�h�\�����:�\�l�h�j�u��
�\�u�k�d�Z�a�u�\�Z�x�l�� �f�g�_�g�b�_�� �h�� �l�h�f���� �q�l�h���[�h�e�_�_�� �d�j�h�l�d�h�_�� �\�j�_�f�y�� �j�_�Z�d�p�b�b�� �m�� �[�Z�^�f�b�g�l�h�g�b�k�l�h�\��
�k�\�y�a�Z�g�h���k���m�e�m�q�r�_�g�b�_�f���f�u�r�_�q�g�h�c���d�h�h�j�^�b�g�Z�p�b�b�����d�h�]�g�b�l�b�\�g�u�o���n�m�g�d�p�b�c���b���d�h�g�p�_�g�l�j�Z�p�b�b��
�\�g�b�f�Z�g�b�y���\���j�_�a�m�e�v�l�Z�l�_���a�Z�g�y�l�b�c���[�Z�^�f�b�g�l�h�g�h�f�����H�i�j�_�^�_�e�y�x�s�_�_���a�g�Z�q�_�g�b�_���^�e�y���[�Z�^�f�b�g�l�h�g�Z��
�b�f�_�_�l�� �g�_�� �k�d�h�e�v�d�h�� �\�j�_�f�y�� �j�_�Z�d�p�b�b���� �k�d�h�e�v�d�h�� �d�h�f�i�e�_�d�k�� �n�Z�d�l�h�j�h�\���� �\�d�e�x�q�Z�y�� �\�j�_�f�y�� �j�_�Z�d�p�b�b��
�\�u�[�h�j�Z���b���Z�g�l�b�p�b�i�Z�p�b�x�� 

�;�h�e�v�r�b�g�k�l�\�h �b�k�k�e�_�^�h�\�Z�l�_�e�_�c �h�i�j�_�^�_�e�y�_�l�� �h�[�s�_�_�� �\�j�_�f�y�� �k�_�g�k�h�f�h�l�h�j�g�h�c�� �j�_�Z�d�p�b�b��
�k�e�h�`�_�g�b�_�f���^�\�m�o���h�k�g�h�\�g�u�o���d�h�f�i�h�g�_�g�l�h�\�� 

������ �E�Z�l�_�g�l�g�u�c�� ���k�d�j�u�l�u�c���� �d�h�f�i�h�g�_�g�l�� �\�j�_�f�_�g�b �j�_�Z�d�p�b�b�� �\�d�e�x�q�Z�x�s�b�c �\�j�_�f�y�� 
�l�j�_�[�m�_�f�h�_�� �^�e�y�� �i�h�k�l�m�i�e�_�g�b�y�� �k�_�g�k�h�j�g�h�c�� �b�g�n�h�j�f�Z�p�b�b���� �\�j�_�f�y�� �p�_�g�l�j�Z�e�v�g�u�o�� �i�j�h�p�_�k�k�h�\�� 
�\�j�_�f�y �i�j�h�o�h�`�^�_�g�b�y���b�f�i�m�e�v�k�Z���i�h���g�b�k�o�h�^�y�s�b�f���i�m�l�y�f���d���k�h�h�l�\�_�l�k�l�\�m�x�s�b�f���f�u�r�p�Z�f�� 

������ �F�h�l�h�j�g�u�c�� �d�h�f�i�h�g�_�g�l�� �\�j�_�f�_�g�b�� �j�_�Z�d�p�b�b���� �h�i�j�_�^�_�e�y�_�f�u�c�� �d�Z�d�� �\�j�_�f�y�� �^�\�b�`�_�g�b�y���� 
�l�����_�����\�j�_�f�y���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h�c���j�_�Z�e�b�a�Z�p�b�b���^�\�b�`�_�g�b�y���\���i�j�h�k�l�j�Z�g�k�l�\�_���>���@�� 

�N�b�a�b�h�e�h�]�b�q�_�k�d�h�c�� �h�k�g�h�\�h�c�� �i�h�\�u�r�_�g�b�y�� �k�d�h�j�h�k�l�b�� �j�_�Z�d�p�b�c�� �m�� �k�i�h�j�l�k�f�_�g�h�\�� �y�\�e�y�x�l�k�y��
�k�^�\�b�]�b�� �\�� �d�h�j�d�h�\�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b���� �\�h�a�g�b�d�Z�x�s�b�_�� �i�h�^�� �\�e�b�y�g�b�_�f�� �k�i�h�j�l�b�\�g�u�o�� �l�j�_�g�b�j�h�\�h�d 
 �b�� �\�u�k�l�m�i�e�_�g�b�y�o�� �g�Z�� �k�h�j�_�\�g�h�\�Z�g�b�y�o���� �>�Z�g�g�u�_���� �i�h�e�m�q�Z�_�f�u�_�� �i�j�b�� �b�a�f�_�j�_�g�b�b�� �\�j�_�f�_�g�b��
�j�_�Z�d�p�b�b���� �h�[�t�_�d�l�b�\�g�h�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�� �k�h�k�l�h�y�g�b�_�� �d�h�j�d�h�\�h�c�� �g�_�c�j�h�^�b�g�Z�f�b�d�b�� �k�i�h�j�l�k�f�_�g�Z�� 
�\���l�_�d�m�s�b�c���f�h�f�_�g�l���>���@�� 

�;�h�e�v�r�h�c�� �b�g�l�_�j�_�k�� �\�u�a�u�\�Z�_�l�� �j�Z�[�h�l�Z�� �g�_�f�_�p�d�b�o�� �Z�\�l�h�j�h�\�� ��H�•lsd�•nker et.al., 2016) [9], 
�b�a�m�q�b�\�r�b�o�� �g�_�c�j�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�_�� �i�j�h�p�_�k�k�u�� �i�j�h�b�k�o�h�^�y�s�b�_�� �i�j�b�� �l�_�k�l�b�j�h�\�Z�g�b�b��
�a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�h�c�� �j�_�Z�d�p�b�b���� �b�k�i�h�e�v�a�m�y�� �f�_�l�h�^�� �\�u�a�\�Z�g�g�u�o�� �i�h�l�_�g�p�b�Z�e�h�\���� �:�\�l�h�j�u�� 
�g�_�� �\�u�y�\�b�e�b�� �^�h�k�l�h�\�_�j�g�u�o�� �h�l�e�b�q�b�c�� �i�h�d�Z�a�Z�l�_�e�_�c�� �Z�f�i�e�b�l�m�^�u�� �b�� �e�Z�l�_�g�l�g�h�k�l�b�� �\�u�a�\�Z�g�g�u�o��
�i�h�l�_�g�p�b�Z�e�h�\�����b�o���i�b�d�h�\��N75,P100,N�����������f�_�`�^�m���[�Z�^�f�b�g�l�h�g�b�k�l�Z�f�b���b���g�_���a�Z�g�b�f�Z�x�s�b�f�b�k�y��
�k�i�h�j�l�h�f���� �\�� �l�h�� �\�j�_�f�y�� �d�Z�d�� �\�j�_�f�y�� �j�_�Z�d�p�b�b�� �m�� �k�i�h�j�l�k�f�_�g�h�\�� �[�u�e�h�� �e�m�q�r�_�� ���k�i�h�j�l�k�f�_�g�u�� 
t � �������������f�k�����g�_���a�Z�g�b�f�Z�x�s�b�_�k�y���k�i�h�j�l�h�f��t � �����������f�k����p� �����������������I�j�_�\�h�k�o�h�^�k�l�\�h���i�h�d�Z�a�Z�l�_�e�_�c��
�a�j�b�l�_�e�v�g�h-�f�h�l�h�j�g�h�c�� �j�_�Z�d�p�b�b�� �m�� �k�i�h�j�l�k�f�_�g�h�\�� �k�\�y�a�Z�g�h���� �i�h�� �f�g�_�g�b�x�� �Z�\�l�h�j�h�\���� �k�� �[�h�e�_�_��
�[�u�k�l�j�h�c�� �l�j�Z�g�k�n�h�j�f�Z�p�b�_�c�� �k�b�]�g�Z�e�Z�� �\�� �i�j�_�f�h�l�h�j�g�u�o�� �b�� �^�h�i�h�e�g�b�l�_�e�v�g�u�o�� �f�h�l�h�j�g�u�o��
�d�h�j�l�b�d�Z�e�v�g�u�o�� �h�[�e�Z�k�l�y�o���� �Z�� �g�_�� �h�l�� �[�h�e�_�_�� �j�Z�g�g�_�]�h�� �\�h�k�i�j�b�y�l�b�y�� �\�b�a�m�Z�e�v�g�u�o�� �k�b�]�g�Z�e�h�\�� 
�\���a�j�b�l�_�e�v�g�h�c���d�h�j�_�� 

�<�u�\�h�^�u���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �j�_�a�m�e�v�l�Z�l�u�� �b�a�f�_�j�_�g�b�y�� �\�j�_�f�_�g�b�� �k�_�g�k�h�f�h�l�h�j�g�u�o�� �j�_�Z�d�p�b�c�� 
 �\�� �j�Z�a�e�b�q�g�u�o�� �f�h�^�b�n�b�d�Z�p�b�y�o�����f�h�]�m�l�� �[�u�l�v�� �b�k�i�h�e�v�a�h�\�Z�g�u�� �^�e�y�� �b�k�k�e�_�^�h�\�Z�g�b�y��
�i�k�b�o�h�n�b�a�b�h�e�h�]�b�q�_�k�d�b�o�� �h�k�h�[�_�g�g�h�k�l�_�c�� �k�i�h�j�l�k�f�_�g�h�\�� �\�� �p�_�e�h�f�� �b�� �[�Z�^�f�b�g�l�h�g�b�k�l�h�\�� 
�\���q�Z�k�l�g�h�k�l�b�� 
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�M�>�D��������������������������������������������-17) 
�J�Z�a�g�h�h�[�j�Z�a�b�_���\�h�^�h�j�h�k�e�_�c���h�l�^�_�e�Z���%�D�F�L�O�O�D�U�L�R�S�K�\�W�D���h�a�_�j���K�_�\�_�j�Z��

�Y�d�m�l�b�b 
 

�=�h�j�h�^�g�b�q�_�\���J���F�������I�_�k�l�j�y�d�h�\�Z���E���:�������I�_�j�_�i�_�e�b�p�Z �B���F�������>�Z�\�u�^�h�\�Z���I���<�������E�_�\�b�g�Z���K���G������
�M�r�g�b�p�d�Z�y���E���:�� 

 
�N�=�:�H�M���<�H���©�K�_�\�_�j�h-�<�h�k�l�h�q�g�u�c���n�_�^�_�j�Z�e�v�g�u�c���m�g�b�\�_�j�k�b�l�_�l���b�f�_�g�b���F���D�����:�f�f�h�k�h�\�Z�ª 

 
�J�Z�[�h�l�Z�� �\�u�i�h�e�g�_�g�Z�� �\�� �j�Z�f�d�Z�o�� �i�j�h�_�d�l�g�h�]�h�� �n�b�g�Z�g�k�b�j�h�\�Z�g�b�y�� �K�<�N�M�� �b�f���� �F���� �D���� �:�f�f�h�k�\�Z��
���i�j�b�d�Z�a�� ������-�H�>�� �h�l�� ���������������������� �]������ �©�I�Z�e�_�h�w�d�h�e�h�]�b�q�_�k�d�b�_�� �b�� �[�b�h�b�g�^�b�d�Z�p�b�h�g�g�u�_��
�b�k�k�e�_�^�h�\�Z�g�b�y�� �\�h�^�g�u�o�� �w�d�h�k�b�k�l�_�f�� �d�j�b�h�e�b�l�h�a�h�g�u�� �K�_�\�_�j�h-�<�h�k�l�h�d�Z�� �J�h�k�k�b�b�� �\�� �m�k�e�h�\�b�y�o��
�b�a�f�_�g�_�g�b�y�� �d�e�b�f�Z�l�Z�� �b�� �Z�g�l�j�h�i�h�]�_�g�g�h�]�h�� �i�j�_�k�k�Z�ª�����i�j�h�_�d�l�g�h�c�� �q�Z�k�l�b�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��
�a�Z�^�Z�g�b�y�� �\�� �k�n�_�j�_�� �g�Z�m�q�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �F�b�g�b�k�l�_�j�k�l�\�Z�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �g�Z�m�d�b�� �J�N�� �i�h��
�A�Z�^�Z�g�b�x�� ���������������������������������� �©�;�b�h�]�_�h�]�j�Z�n�b�q�_�k�d�b�_�� �a�Z�d�h�g�h�f�_�j�g�h�k�l�b�� �[�b�h�l�u�� �h�a�_�j��
�Z�j�d�l�b�q�_�k�d�h�c�� �a�h�g�u�� �K�_�\�_�j�h-�<�h�k�l�h�d�Z�� �J�h�k�k�b�c�k�d�h�c�� �N�_�^�_�j�Z�p�b�b�ª���� �i�j�h�_�d�l�Z���J�N�N�B-�j�_�]�b�h�g��
�‹���� -45-������������ �j�B�\�h�k�l�h�d�B�Z�� �©�I�Z�e�_�h�w�d�h�e�h�]�b�q�_�k�d�b�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �]�h�e�h�p�_�g�h�\�h�c�� �b�k�l�h�j�b�b��
�h�a�_�j���[�Z�k�k�_�c�g�Z���j�_�d�b���B�g�^�b�]�b�j�d�Z�ª�� 
 
�<�� �j�Z�[�h�l�_�� �i�j�b�\�_�^�_�g�Z�� �d�j�Z�l�d�Z�y�� �o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�h�]�h�� �k�h�k�l�Z�\�Z�� �\�h�^�h�j�h�k�e�_�c��
�h�l�^�_�e�Z��Bacillariophyta ���^�b�Z�l�h�f�h�\�u�_�� �\�h�^�h�j�h�k�e�b���� �h�a�_�j���� �j�Z�k�i�h�e�h�`�_�g�g�u�o�� �g�Z�� �k�_�\�_�j�_��
�Y�d�m�l�b�b���� �M�k�l�Z�g�h�\�e�_�g�h�� �������� �\�b�^�Z�� �b�� �j�Z�a�g�h�\�b�^�g�h�k�l�b���� �i�j�b�g�Z�^�e�_�`�Z�s�b�o�� ������ �j�h�^�Z�f���� ������
�k�_�f�_�c�k�l�\�Z�f���� ������ �i�h�j�y�^�d�Z�f�� �b�� ���� �d�e�Z�k�k�Z�f�� ��Bacillariophyceae, Fragilariophyceae  
�b�� �&�R�V�F�L�Q�R�G�L�V�F�R�S�K�\�F�H�D�H������ �G�Z�b�[�h�e�v�r�b�f�� �q�b�k�e�h�f�� �\�b�^�h�\�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �j�h�^�u�� �1�D�Y�L�F�X�O�D�� ��������
�\�b�^�h�\�� �b�� �j�Z�a�g�h�\�b�^�g�h�k�l�_�c������Pinnularia (37), Eunotia (37), Nitzschia (33), Achnanthes (27) 
 �b��Cymbella �������� �l�Z�d�k�h�g�Z������ �K�Z�f�h�c�� �\�u�k�h�d�h�c�� �a�Z�n�b�d�k�b�j�h�\�Z�g�g�h�c�� �q�Z�k�l�h�l�h�c�� �\�k�l�j�_�q�Z�_�f�h�k�l�b��
�k�j�_�^�b�� �\�b�^�h�\�� �o�Z�j�Z�d�l�_�j�b�a�m�x�l�k�y�� �6�H�O�O�D�S�K�R�U�D�� �S�X�S�X�O�D�� �������� �������� �J�Z�k�k�q�b�l�Z�g�g�u�_�� �b�g�^�_�d�k�u��
�[�b�h�e�h�]�b�q�_�k�d�h�]�h�� �j�Z�a�g�h�h�[�j�Z�a�b�y�� �i�h�a�\�h�e�y�x�l�� �k�^�_�e�Z�l�v�� �\�u�\�h�^�� �h�� �\�u�k�h�d�h�f�� �[�b�h�e�h�]�b�q�_�k�d�h�f��
�j�Z�a�g�h�h�[�j�Z�a�b�b���^�b�Z�l�h�f�h�\�u�o���\�h�^�h�j�h�k�e�_�c���b�a�m�q�Z�_�f�u�o���\�h�^�g�u�o���w�d�h�k�b�k�l�_�f�� 
  
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z����Bacillariophyta���� �Y�d�m�l�b�y���� �^�b�Z�l�h�f�h�\�u�_�� �\�h�^�h�j�h�k�e�b���� �b�g�^�_�d�k��
�j�Z�a�g�h�h�[�j�Z�a�b�y�����D�h�e�u�f�Z�����B�g�^�b�]�b�j�d�Z�����E�_�g�Z�����H�e�_�g�_�d�����:�g�Z�[�Z�j�����h�a�_�j�h��  
 

�<���j�Z�[�h�l�_���i�j�b�\�h�^�y�l�k�y���f�Z�l�_�j�b�Z�e�u���i�h���^�b�Z�l�h�f�h�\�u�f���d�h�f�i�e�_�d�k�Z�f���������h�a�_�j�����g�Z�o�h�^�y�s�b�o�k�y��
�g�Z�� �\�h�^�h�k�[�h�j�g�u�o�� �l�_�j�j�b�l�h�j�b�y�o�� �j�_�d�� �:�g�Z�[�Z�j�� �������� �\�h�^�h�_�f�Z������ �H�e�_�g�_�d�� ���������� �E�_�g�Z�� ������������
�B�g�^�b�]�b�j�d�Z�� �������� �h�a�_�j���� �b�� �D�h�e�u�f�Z�� ������ �\�h�^�g�u�o�� �h�[�t�_�d�l�Z���� ���j�b�k���� �������� �H�a�_�j�Z�� �j�Z�k�i�h�e�h�`�_�g�u�� 
�a�Z�� �k�_�\�_�j�g�u�f�� �i�h�e�y�j�g�u�f�� �d�j�m�]�h�f�� �\�� �i�j�_�^�_�e�Z�o�� ������������- �����������ž�� �k���r���� �b�� ��������������- �������������ž�� �\���^����
�:�[�k�h�e�x�l�g�u�_�� �h�l�f�_�l�d�b�� �\�u�k�h�l�� �\�� �f�_�k�l�Z�o�� �g�Z�o�h�`�^�_�g�b�y�� �b�k�k�e�_�^�m�_�f�u�o�� �\�h�^�h�_�f�h�\�� �b�a�f�_�g�y�x�l�k�y��
�h�l���������[�Z�k�k�_�c�g���j�����:�g�Z�[�Z�j�����^�h�����������f�����[�Z�k�k�_�c�g���j�����H�e�_�g�_�d�����g�Z�^���m�j�h�\�g�_�f���f�h�j�y���� 

�<�� �o�h�^�_�� �j�Z�[�h�l�u�� �h�a�_�j�Z�� �h�[�t�_�^�b�g�_�g�u�� �\�� �]�j�m�i�i�u�� �i�h�� �i�j�b�j�h�^�g�u�f�� �a�h�g�Z�f�� �b�� �i�h�^�a�h�g�Z�f�� 
 �\���d�h�l�h�j�u�o���h�g�b���j�Z�k�i�h�e�Z�]�Z�x�l�k�y���>���@�����L�Z�d�b�f���h�[�j�Z�a�h�f���\�u�^�_�e�_�g�u���h�a�_�j�Z���Z�j�d�l�b�q�_�k�d�h�c���l�m�g�^�j�u��
���:�L���� ���d�h�e�b�q�_�k�l�\�h�� ���� �_�^�������� �l�b�i�b�q�g�h�c�� �l�m�g�^�j�u�� ���L�L���� ������������ �x�`�g�h�c�� �k�m�[�Z�j�d�l�b�q�_�k�d�h�c�� �l�m�g�^�j�u��
���X�L���� ���������� �e�_�k�h�l�m�g�^�j�u�� ���E�L���� ���������� �k�_�\�_�j�g�h�c�� �l�Z�c�]�b�� ���K�L���� ���������� �b�� �]�h�j�g�u�o�� �h�[�e�Z�k�l�_�c �\�u�k�h�l�g�h�c��
�i�h�y�k�g�h�k�l�b�����=�H�������������� 

�I�h�e�_�\�u�_�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �g�Z�� �h�a�_�j�Z�o�� �i�j�h�\�_�^�_�g�u�� �\�� �i�_�j�b�h�^�� �k�� ���������� �i�h�� ���������� �]�]���� �\�� �j�Z�f�d�Z�o��
�j�h�k�k�b�c�k�d�b�o�� �b�� �j�h�k�k�b�c�k�d�h-�]�_�j�f�Z�g�k�d�b�o�� �w�d�k�i�_�^�b�p�b�c���� �h�j�]�Z�g�b�a�h�\�Z�g�g�u�o�� �k�h�l�j�m�^�g�b�d�Z�f�b��
�B�g�k�l�b�l�m�l�Z�� �_�k�l�_�k�l�\�_�g�g�u�o�� �g�Z�m�d�� �K�<�N�M�� ���]�e�Z�\�g�u�f�� �h�[�j�Z�a�h�f���� �i�h�^�� �j�m�d�h�\�h�^�k�l�\�h�f��
�I�_�k�l�j�y�d�h�\�h�c���E���:���������>�b�Z�l�h�f�h�\�u�_���\�h�^�h�j�h�k�e�b���b�k�k�e�_�^�h�\�Z�g�u���\���i�h�\�_�j�o�g�h�k�l�g�h�f���k�e�h�_���^�h�g�g�u�o��
�h�l�e�h�`�_�g�b�c�� �h�a�_�j�� �k�� �i�j�b�f�_�g�_�g�b�_�f�� �k�\�_�l�h�\�h�]�h�� �f�b�d�j�h�k�d�h�i�Z�� �b�� �k�l�Z�g�^�Z�j�l�g�u�o�� �f�_�l�h�^�h�\����
�i�h�^�j�h�[�g�h���i�j�b�\�_�^�_�g�g�u�o���Z�\�l�h�j�Z�f�b���\���j�Z�g�_�_���h�i�m�[�e�b�d�h�\�Z�g�g�u�o���k�l�Z�l�v�y�o���>��-5]. 
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�J�b�k�������� �D�Z�j�l�Z-�k�o�_�f�Z���j�Z�c�h�g�Z���b�k�k�e�_�^�h�\�Z�g�b�y 

 
�:�g�Z�e�b�a�� �b�a�f�_�g�_�g�b�y�� �j�Z�a�g�h�h�[�j�Z�a�b�y�� �[�b�h�l�b�q�_�k�d�b�o�� �]�j�m�i�i�b�j�h�\�h�d�� �\�u�i�h�e�g�_�g�� �k��

�b�k�i�h�e�v�a�h�\�Z�g�b�_�f�� �j�Z�a�e�b�q�g�u�o�� �h�[�s�_�i�j�b�g�y�l�u�o���b�g�^�_�d�k�h�\���� �h�i�j�_�^�_�e�y�x�s�b�o���k�l�_�i�_�g�v�� �\�b�^�h�\�h�]�h��
�[�h�]�Z�l�k�l�\�Z���� �\�u�j�Z�\�g�_�g�g�h�k�l�b���� �j�Z�a�g�h�h�[�j�Z�a�b�y�� �b�� �^�h�f�b�g�b�j�h�\�Z�g�b�y�� �k�h�h�[�s�_�k�l�\�� �^�b�Z�l�h�f�h�\�u�o��
�\�h�^�h�j�h�k�e�_�c���>��-9]. 

�L�Z�d�k�h�g�h�f�b�q�_�k�d�b�c�� �k�i�b�k�h�d�� �^�b�Z�l�h�f�h�\�u�o�� �\�h�^�h�j�h�k�e�_�c�� ������ �h�a�_�j�� �\�d�e�x�q�Z�_�l�� �������� �\�b�^�Z�� ���k��
�m�q�_�l�h�f�� �j�Z�a�g�h�\�b�^�g�h�k�l�_�c�� �b�� �n�h�j�f���± �������� �l�Z�d�k�h�g�Z���� ���� �d�e�Z�k�k�h�\���� �%�D�F�L�O�O�D�U�L�R�S�K�\�F�H�D�H�� 
�)�U�D�J�L�O�D�U�L�R�S�K�\�F�H�D�H���b���&�R�V�F�L�Q�R�G�L�V�F�R�S�K�\�F�H�D�H�����l�Z�[�e���������� 

 
�L�Z�[�e�b�p�Z������ �L�Z�d�k�h�g�h�f�b�q�_�k�d�b�c���k�h�k�l�Z�\���n�e�h�j�u��Bacillariophyta �h�a�_�j���K�_�\�_�j�Z���Y�d�m�l�b�b 

�D�e�Z�k�k �I�h�j�y�^�h�d �K�_�f�_�c�k�l�\�h �J�h�^ �<�b� ̂
�J�Z�a�g�h�\�b�^�g�h�k�l�v��
�b���n�h�j�f�Z 

Bacillariophyceae 9 27 68 403 18 
Fragilariophyceae 2 2 16 44 7 
Coscinodiscophyceae 5 6 8 36 - 
�<�k�_�]�h 16 35 92 483 25 

 

�<�� �b�k�k�e�_�^�m�_�f�u�o�� �^�b�Z�l�h�f�h�\�u�o�� �d�h�f�i�e�_�d�k�Z�o�� �\�_�^�m�s�_�_�� �f�_�k�l�h�� �i�h�� �d�h�e�b�q�_�k�l�\�m�� �\�b�^�h�\��
�a�Z�g�b�f�Z�x�l�� �l�Z�d�b�_�� �j�h�^�u���� �d�Z�d����Navicula �������� �\�b�^�h�\�� �b�� �j�Z�a�g�h�\�b�^�g�h�k�l�_�c), Pinnularia �b��Eunotia 
���i�h�� ����������Nitzschia (33), Achnanthes ���������� �b��Cymbella ������������ �k�h�k�l�Z�\�e�y�x�s�b�_���[�h�e�_�_�������� ���� �\�k�_�c��
�n�e�h�j�u�����>�h�e�y���h�^�g�h- �b���^�\�m�\�b�^�h�\�u�o���j�h�^�h�\���j�Z�\�g�Z������������  

�I�j�b�� �^�h�k�l�Z�l�h�q�g�h�� �[�h�e�v�r�h�f�� �l�Z�d�k�h�g�h�f�b�q�_�k�d�h�f�� �j�Z�a�g�h�h�[�j�Z�a�b�b�� �^�b�Z�l�h�f�_�c�� �g�Z�[�h�j��
�f�Z�k�k�h�\�u�o�� �\�b�^�h�\�� �\�� �\�h�^�h�_�f�Z�o�� �k�j�Z�\�g�b�l�_�e�v�g�h�� �g�_�\�_�e�b�d���� �I�h�e�h�\�b�g�Z�� �������� ������ �f�Z�k�k�h�\�u�o�� �\�b�^�h�\��
�y�\�e�y�_�l�k�y�� �w�i�b�n�b�l�Z�f�b���� �i�e�Z�g�d�l�h�g�g�u�f�b�� �n�h�j�f�Z�f�b�� �i�j�_�^�k�l�Z�\�e�_�g�h�� �e�b�r�v�� ������ ���� �l�Z�d�k�h�g�h�\�����D��
�h�k�g�h�\�g�u�f���^�h�f�b�g�Z�g�l�Z�f���k�e�_�^�m�_�l���h�l�g�_�k�l�b��Tabellaria flocculosa ���\���������h�a�_�j�Z�o���b�e�b�������������\�k�_�o��
�\�h�^�h�_�f�h�\������T. fenestrata (19,5 %), Staurosirella pinnata (29 %), Staurosira venter �������������������b��
S. construens (17 %).  

�B�g�^�_�d�k�u�� �j�Z�a�g�h�h�[�j�Z�a�b�y���� �\�u�q�b�k�e�_�g�g�u�_�� �i�h�� �a�g�Z�q�_�g�b�y�f���q�b�k�e�_�g�g�h�k�l�b�� �h�l�f�_�q�_�g�g�u�o�� �\��
�i�j�h�[�Z�o���i�h�\�_�j�o�g�h�k�l�g�u�o���^�h�g�g�u�o���h�l�e�h�`�_�g�b�c���h�a�_�j�����i�j�b�\�_�^�_�g�u���\���l�Z�[�e�b�p�_������ 

 
 
 



20 
 

�L�Z�[�e�b�p�Z������ �K�j�_�^�g�b�_���a�g�Z�q�_�g�b�y���b�g�^�_�d�k�h�\���\�b�^�h�\�h�]�h���j�Z�a�g�h�h�[�j�Z�a�b�y���b���^�h�f�b�g�b�j�h�\�Z�g�b�y��
�^�b�Z�l�h�f�h�\�u�o���d�h�f�i�e�_�d�k�h�\���h�a�_�j���j�Z�a�e�b�q�g�u�o���i�j�b�j�h�^�g�u�o���a�h�g 

  
�=�H �K�L �E�L �X�L �L�L �:�L 

(n=7) (n=25) (n=5) (n=7) (n=33) (n=6) 
�D�h�e�b�q�_�k�l�\�h���\�b�^�h�\ 44 35 41 55 50 43 

�>�h�e�y���j�_�^�d�b�o���\�b�^�h�\�����K�� 0,43 0,33 0,37 0,46 0,35 0,33 

�B
�g

�^
�_

�d
�k

�u
 

�K�b�f�i�k�h�g�Z�� ���f�_�j�Z��
�^�h�f�b�g�b�j�h�\�Z�g�b�y�������K�� 

0,22 0,13 0,16 0,15 0,12 0,12 

�K�b�f�i�k�h�g�Z��
���j�Z�a�g�h�h�[�j�Z�a�b�y�������'�� 

8,56 10,05 9,13 6,78 11,9 11,78 

�@�b�\�h�l�h�\�k�d�h�]�h�����—�� 26,28 23,1 24,19 27,72 33,14 29,9 
�\�u�j�Z�\�g�_�g�g�h�k�l�b��
�I�b�_�e�m�����(�� 0,66 0,77 0,72 0,67 0,76 0,77 

�R�_�g�g�h�g�Z-�M�b�\�_�j�Z�����+�� 2,48 2,68 2,62 2,61 2,93 2,88 

 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�� �j�_�a�m�e�v�l�Z�l�_�� �i�j�h�\�_�^�_�g�g�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �k�^�_�e�Z�g�� �\�u�\�h�^�� �h�� �l�h�f���� 
�q�l�h���^�b�Z�l�h�f�h�\�u�_���d�h�f�i�e�_�d�k�u���i�h�\�_�j�o�g�h�k�l�g�u�o���^�h�g�g�u�o���h�l�e�h�`�_�g�b�c���������h�a�_�j�����j�Z�k�i�h�e�h�`�_�g�g�u�o��
�\���k�_�\�_�j�g�h�c���q�Z�k�l�b���Y�d�m�l�b�b���i�j�_�^�k�l�Z�\�e�_�g�u���[�h�e�v�r�b�f���d�h�e�b�q�_�k�l�\�h�f���\�b�^�h�\���b���j�Z�a�g�h�\�b�^�g�h�k�l�_�c��
�b�a�������d�e�Z�k�k�h�\�����%�D�F�L�O�O�D�U�L�R�S�K�\�F�H�D�H�����)�U�D�J�L�O�D�U�L�R�S�K�\�F�H�D�H���b���&�R�V�F�L�Q�R�G�L�V�F�R�S�K�\�F�H�D�H�������H�l�g�h�k�b�l�_�e�v�g�h��
�\�u�k�h�d�Z�y�� �^�h�e�y�� �h�^�g�h- �b�� �^�\�m�\�b�^�h�\�u�o�� �j�h�^�h�\�� �y�\�e�y�_�l�k�y�� �h�l�e�b�q�b�l�_�e�v�g�h�c�� �q�_�j�l�h�c�� �n�e�h�j�u��
�n�b�l�h�i�e�Z�g�d�l�h�g�Z�� �k�_�\�_�j�g�u�o�� �h�a�_�j�� �>���@���� �>�h�f�b�g�b�j�h�\�Z�g�b�_�� �h�l�^�_�e�v�g�u�o�� �l�Z�d�k�h�g�h�\�� �^�b�Z�l�h�f�_�c�� 
�\�� �h�a�_�j�Z�o�� �\�u�k�h�d�b�o�� �r�b�j�h�l�� �h�[�t�y�k�g�y�_�l�k�y�� �l�_�f���� �q�l�h�� �w�l�b�� �\�b�^�u�� �g�Z�b�[�h�e�_�_�� �Z�^�Z�i�l�b�j�h�\�Z�g�u�� 
�d�� �k�m�s�_�k�l�\�h�\�Z�g�b�x�� �\�� �m�k�e�h�\�b�y�o�� �j�_�a�d�h�� �d�h�g�l�b�g�_�g�l�Z�e�v�g�h�]�h�� �d�e�b�f�Z�l�Z���� �i�h�\�k�_�f�_�k�l�g�h�]�h��
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�y�� �f�g�h�]�h�e�_�l�g�_�c�� �f�_�j�a�e�h�l�u�� �b�� �g�_�k�l�Z�[�b�e�v�g�h�]�h�� �]�b�^�j�h�e�h�]�b�q�_�k�d�h�]�h�� �j�_�`�b�f�Z��
�[�h�e�v�r�b�g�k�l�\�Z�� �\�h�^�h�_�f�h�\�� �j�_�]�b�h�g�Z���� �J�Z�k�k�q�b�l�Z�g�g�u�_�� �b�g�^�_�d�k�u���� �h�i�j�_�^�_�e�y�x�s�b�_�� �k�l�_�i�_�g�v��
�\�b�^�h�\�h�]�h�� �[�h�]�Z�l�k�l�\�Z���� �\�u�j�Z�\�g�_�g�g�h�k�l�b���� �j�Z�a�g�h�h�[�j�Z�a�b�y�� �b�� �^�h�f�b�g�b�j�h�\�Z�g�b�y�� �k�h�h�[�s�_�k�l�\��
�^�b�Z�l�h�f�h�\�u�o�� �\�h�^�h�j�h�k�e�_�c�� �m�d�Z�a�u�\�Z�x�l�� �g�Z�� �^�h�k�l�Z�l�h�q�g�h�� �\�u�k�h�d�h�_�� �j�Z�a�g�h�h�[�j�Z�a�b�_�� 
�b���\�u�j�Z�\�g�_�g�g�h�k�l�v���^�b�Z�l�h�f�h�\�u�o���d�h�f�i�e�_�d�k�h�\���b�k�k�e�_�^�m�_�f�u�o���h�a�_�j��  
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�M�>�D�������������� 
�J�Z�a�j�Z�[�h�l�d�Z���m�k�l�j�h�c�k�l�\�Z���f�h�g�b�l�h�j�b�g�]�Z���a�Z�]�j�y�a�g�_�g�b�c��

�h�d�j�m�`�Z�x�s�_�c���k�j�_�^�u���]�h�j�h�^�Z���;�b�j�k�d 
 

�=�j�m�^�_�g�d�h���J���I�����B�k�e�Z�f�h�\�Z���:���:�� 
 

�;�Z�r�d�b�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l���;�b�j�k�d�b�c���n�b�e�b�Z�e 
 
�G�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v���± �B�k�e�Z�f�h�\�Z���:���:�������d���[���g�������^�h�p�_�g�l���d�Z�n�_�^�j�u���[�b�h�e�h�]�b�b���b���w�d�h�e�h�]�b�b����
�;�Z�r�d�b�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l���;�b�j�k�d�b�c���n�b�e�b�Z�e�� 
 
�K�l�Z�l�v�y�� �i�h�k�\�y�s�_�g�Z�� �i�j�h�[�e�_�f�_�� �a�Z�]�j�y�a�g�_�g�b�y�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u�� �\�� �j�_�a�m�e�v�l�Z�l�_��
�Z�g�l�j�h�i�h�]�_�g�g�h�]�h�� �\�h�a�^�_�c�k�l�\�b�y���� �<�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �j�Z�a�j�Z�[�h�l�d�Z�� �m�k�l�j�h�c�k�l�\�Z��
�f�h�g�b�l�h�j�b�g�]�Z���b���Z�g�Z�e�b�a���i�j�h�\�_�^�_�g�g�u�o���g�Z�[�e�x�^�_�g�b�c�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �w�d�h�e�h�]�b�q�_�k�d�b�c�� �f�h�g�b�l�h�j�b�g�]���� �a�Z�]�j�y�a�g�_�g�b�_�� �h�d�j�m�`�Z�x�s�_�c�� �k�j�_�^�u����
�Z�l�f�h�k�n�_�j�Z�����i�u�e�v�����K�H2, �j�Z�^�b�Z�p�b�h�g�g�u�c���n�h�g���� 

 
�����<�\�_�^�_�g�b�_ 
 
�H�k�g�h�\�g�u�f�b�� �b�k�l�h�q�g�b�d�Z�f�b�� �a�Z�]�j�y�a�g�_�g�b�y�� �Z�l�f�h�k�n�_�j�g�h�]�h�� �\�h�a�^�m�o�Z�� �y�\�e�y�x�l�k�y����

�i�j�_�^�i�j�b�y�l�b�y���� �Z�\�l�h�l�j�Z�g�k�i�h�j�l���� �d�h�l�_�e�v�g�u�_���� �h�l�h�i�e�_�g�b�_�� �q�Z�k�l�g�u�o�� �^�h�f�h�\���� �k�`�b�]�Z�g�b�_�� �f�m�k�h�j�Z����
�\�u�[�j�h�k�u���� �i�_�j�_�g�_�k�_�g�g�u�_�� �k�� �k�h�k�_�^�g�b�o�� �j�Z�c�h�g�h�\���>�������@�� �D�e�Z�k�k�b�n�b�d�Z�p�b�y�� �b�k�l�h�q�g�b�d�h�\��
�a�Z�]�j�y�a�g�_�g�b�c���Z�l�f�h�k�n�_�j�g�h�]�h���\�h�a�^�m�o�Z���i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�������� 

 

 
�J�b�k������ �H�k�g�h�\�g�u�_���b�k�l�h�q�g�b�d�b���a�Z�]�j�y�a�g�_�g�b�y���Z�l�f�h�k�n�_�j�g�h�]�h���\�h�a�^�m�o�Z 

 
�I�j�_�^�i�j�b�y�l�b�y�� �\�u�[�j�Z�k�u�\�Z�x�l�� �\�� �Z�l�f�h�k�n�_�j�m�� �j�Z�a�e�b�q�g�u�_�� �]�Z�a�h�h�[�j�Z�a�g�u�_�� �\�_�s�_�k�l�\�Z�� �h�d�k�b�^��

�Z�a�h�l�Z���� �k�_�j�m���� �m�]�e�_�j�h�^�� �b�� �l�\�_�j�^�u�_�� �q�Z�k�l�b�p�u�� �\�� �\�b�^�_�� �i�u�e�b���� �d�h�l�h�j�Z�y�� �h�d�Z�a�u�\�Z�_�l�� �\�e�b�y�g�b�_�� �g�Z��
�a�^�h�j�h�\�v�_���q�_�e�h�\�_�d�Z�� 

�:�\�l�h�l�j�Z�g�k�i�h�j�l�� �\�u�[�j�Z�k�u�\�Z�_�l�� �\�� �Z�l�f�h�k�n�_�j�m�� �i�j�h�^�m�d�l�u�� �k�]�h�j�Z�g�b�y�� �l�h�i�e�b�\�Z�� 
�b�� �k�f�Z�a�u�\�Z�x�s�b�o�� �\�_�s�_�k�l�\���� �<�� �i�j�h�p�_�k�k�_�� �^�\�b�`�_�g�b�y�� �Z�\�l�h�f�h�[�b�e�y�� �i�j�h�b�k�o�h�^�b�l�� �b�a�g�h�k��
�Z�\�l�h�f�h�[�b�e�v�g�u�o�� �r�b�g�� �b�� �^�h�j�h�`�g�h�]�h�� �i�h�d�j�u�l�b�y���� �\�� �j�_�a�m�e�v�l�Z�l�_�� �q�_�]�h�� �\�� �Z�l�f�h�k�n�_�j�m�� �i�h�k�l�m�i�Z�_�l��
�[�h�e�v�r�h�_���d�h�e�b�q�_�k�l�\�h���b�a�f�_�e�v�q�_�g�g�h�c���j�_�a�b�g�h�\�h�c���d�j�h�r�d�b���b���[�b�l�m�f�Z���\���\�b�^�_���f�_�e�d�h�c���i�u�e�b���>���@�� 
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�J�Z�[�h�l�Z���d�h�l�_�e�v�g�u�o�����k�`�b�]�Z�g�b�_���f�m�k�h�j�Z �b���h�l�h�i�e�_�g�b�_���^�h�f�h�\���l�Z�d�`�_���i�j�b�\�h�^�y�l���d���[�h�e�v�r�b�f��
�\�u�[�j�h�k�Z�f�� �m�]�e�_�j�h�^�Z���� �Z�a�h�l�Z�� �b�� �k�_�j�u���� �I�h�k�e�_�� �k�`�b�]�Z�g�b�y�� �h�[�j�Z�a�m�_�l�k�y�� �h�]�j�h�f�g�h�_�� �d�h�e�b�q�_�k�l�\�h��
�l�\�_�j�^�h�]�h���h�l�o�h�^�Z���± �a�h�e�u�����d�h�l�h�j�Z�y���j�Z�k�i�j�h�k�l�j�Z�g�y�_�l�k�y���k���i�h�f�h�s�v�x���\�_�l�j�Z���>���@���� 

�I�_�j�_�g�h�k�� �\�u�[�j�h�k�h�\�� �k�� �k�h�k�_�^�g�b�o�� �j�Z�c�h�g�h�\�� �l�Z�d�`�_�� �\�e�b�y�_�l�� �g�Z�� �d�h�e�b�q�_�k�l�\�h�� �\�a�\�_�r�_�g�g�u�o��
�q�Z�k�l�b�p�� �\���Z�l�f�h�k�n�_�j�_�� �b�� �]�Z�a�h�h�[�j�Z�a�g�u�o�� �i�j�h�^�m�d�l�h�\���� �m�\�_�e�b�q�b�\�Z�y�� �w�l�b�f�� �d�h�g�p�_�g�l�j�Z�p�b�x��
�\�j�_�^�g�u�o���\�_�s�_�k�l�\���>���@�� 

�J�Z�^�b�h�Z�d�l�b�\�g�h�_�� �b�a�e�m�q�_�g�b�_�� �g�Z�b�[�h�e�v�r�m�x�� �h�i�Z�k�g�h�k�l�v�� �^�e�y�� �a�^�h�j�h�\�v�y�� �q�_�e�h�\�_�d�Z��
�i�j�_�^�k�l�Z�\�e�y�x�l�� �n�Z�d�l�h�j�u���� �k�\�y�a�Z�g�g�u�_�� �k�h�� �k�e�_�^�m�x�s�b�f�b�� �\�b�^�Z�f�b�� �^�_�y�l�_�e�v�g�h�k�l�b���� �Z�l�h�f�g�Z�y��
�i�j�h�f�u�r�e�_�g�g�h�k�l�v�����y�^�_�j�g�u�_���\�a�j�u�\�u�����y�^�_�j�g�Z�y���w�g�_�j�]�_�l�b�d�Z�����f�_�^�b�p�b�g�Z���b���g�Z�m�d�Z���>���@�� 

�>�e�y�� �f�h�g�b�l�h�j�b�g�]�Z�� �a�Z�]�j�y�a�g�_�g�b�c�� �\�h�a�^�m�o�Z�� �[�u�e�h�� �k�i�j�h�_�d�l�b�j�h�\�Z�g�h�� �m�k�l�j�h�c�k�l�\�h���� �d�h�l�h�j�h�_ 
�k�h�^�_�j�`�b�l�� �^�Z�l�q�b�d�b�� �d�h�g�p�_�g�l�j�Z�p�b�c�� �\�j�_�^�g�u�o�� �\�_�s�_�k�l�\���� �k�\�h�c�k�l�\�_�g�g�u�o�� �^�e�y�� �Z�g�Z�e�b�a�b�j�m�_�f�h�c��
�l�_�j�j�b�l�h�j�b�b���� �>�e�y�� �]�h�j�h�^�Z�� �;�b�j�k�d�Z�� �w�l�h�� �\�� �h�k�g�h�\�g�h�f�� �^�Z�l�q�b�d�b�� �k�h�^�_�j�`�Z�g�b�y�� �K�H������ �^�Z�l�q�b�d��
�m�j�h�\�g�y�� �a�Z�i�u�e�_�g�g�h�k�l�b���� �^�Z�l�q�b�d�� �b�h�g�b�a�b�j�m�x�s�_�]�h�� �b�a�e�m�q�_�g�b�y���� �^�h�i�h�e�g�b�l�_�e�v�g�h�� �^�Z�l�q�b�d�b��
�l�_�f�i�_�j�Z�l�m�j�u�� �b�� �\�e�Z�`�g�h�k�l�b���� �M�k�l�j�h�c�k�l�\�h�� �b�f�_�_�l�� �Z�\�l�h�g�h�f�g�h�k�l�v�� �^�h�� ���o�� �k�m�l�h�d���� �K�l�j�m�d�l�m�j�Z��
�m�k�l�j�h�c�k�l�\�Z���i�j�_�^�k�l�Z�\�e�_�g�Z���g�Z���j�b�k�������� 

 

 
�J�b�k������ �K�l�j�m�d�l�m�j�Z���m�k�l�j�h�c�k�l�\�Z���f�h�g�b�l�h�j�b�g�]�Z 

 
2. �:�i�j�h�[�Z�p�b�y���m�k�l�j�h�c�k�l�\�Z 
 
�:�i�j�h�[�Z�p�b�y�� �i�j�_�^�k�l�Z�\�e�_�g�g�h�]�h�� �m�k�l�j�h�c�k�l�\�Z�� �i�j�h�\�h�^�b�e�Z�k�v�� �\�� �]�h�j�h�^�_�� �;�b�j�k�d�� �J�_�k�i�m�[�e�b�d�b��

�;�Z�r�d�h�j�l�h�k�l�Z�g�� �I�j�h�\�_�j�d�Z�� �i�j�h�b�a�\�h�^�b�e�Z�k�v�� �\�� ���� �w�l�Z�i�Z�� �g�Z�� �l�_�j�j�b�l�h�j�b�b�� �j�y�^�h�f�� �k�� �^�h�j�h�]�h�c�� �k�h��
�k�j�_�^�g�_�c���b�g�l�_�g�k�b�\�g�h�k�l�v�x���^�\�b�`�_�g�b�y���� 

�K�j�_�^�g�_�k�m�l�h�q�g�u�_���j�_�a�m�e�v�l�Z�l�u���a�Z���k�_�g�l�y�[�j�v���i�j�_�^�k�l�Z�\�e�_�g�u���g�Z���j�b�k�m�g�d�_������ 
 

 
�J�b�k���� �J�_�a�m�e�v�l�Z�l�u���b�a�f�_�j�_�g�b�c���k�������������������������i�h���������������������� 

 
�A�Z�� �i�_�j�\�u�c�� �i�_�j�b�h�^�� �g�Z�[�e�x�^�Z�_�l�k�y�� �h�[�j�Z�l�g�Z�y�� �a�Z�\�b�k�b�f�h�k�l�v�� �m�j�h�\�g�y�� �a�Z�i�u�e�_�g�g�h�k�l�b�� 

�h�l�� �\�e�Z�`�g�h�k�l�b���� �j�Z�^�b�Z�p�b�h�g�g�u�c�� �n�h�g�� �i�j�Z�d�l�b�q�_�k�d�b�� �g�_�� �f�_�g�y�_�l�k�y���� �;�u�e�h�� �\�u�y�\�e�_�g�h���� �q�l�h��
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�k�h�^�_�j�`�Z�g�b�_�� �i�u�e�b�� �d�h�e�_�[�e�_�l�k�y�� �\�� �i�j�_�^�_�e�Z�o�� �a�g�Z�q�b�l�_�e�v�g�h�]�h�� �b�g�l�_�j�\�Z�e�Z�� �h�l�� ������ �^�h�� ������ �f�]���f������
�q�l�h���i�j�_�\�u�r�Z�_�l���I�>�D���j�Z�\�g�h�_�����������f�]���f�����f�b�g�b�f�Z�e�v�g�h���\���������j�Z�a���b���f�Z�d�k�b�f�Z�e�v�g�h���\�����������j�Z�a�� 

�K�j�_�^�g�_�k�m�l�h�q�g�u�_���j�_�a�m�e�v�l�Z�l�u���a�Z���^�_�d�Z�[�j�v���i�j�_�^�k�l�Z�\�e�_�g�u���g�Z���j�b�k�m�g�d�_������ 
 

 
�J�b�k���� �J�_�a�m�e�v�l�Z�l�u���b�a�f�_�j�_�g�b�c���k�������������������������i�h���������������������� 

 
�I�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�\���^�Z�g�g�u�_���a�Z���^�_�d�Z�[�j�v�����[�u�e�h���a�Z�f�_�q�_�g�h�����q�l�h���\���a�b�f�g�b�c���i�_�j�b�h�^���m�j�h�\�_�g�v��

�a�Z�i�u�e�_�g�g�h�k�l�b���h�d�Z�a�Z�e�k�y���\�u�r�_�����q�_�f���\���h�k�_�g�g�b�c���i�_�j�b�h�^���b���[�u�e�h���[�h�e�v�r�_���i�b�d�h�\���g�Z���]�j�Z�n�b�d�_����
�l�Z�d�`�_���[�u�e�h���a�Z�f�_�q�_�g�h�����q�l�h���m�j�h�\�_�g�v���a�Z�i�u�e�_�g�g�h�k�l�b���h�[�j�Z�l�g�h���a�Z�\�b�k�b�f���h�l���m�j�h�\�g�y���\�e�Z�`�g�h�k�l�b�� 
�<���h�k�g�h�\�g�h�f���w�l�h���k�\�y�a�Z�g�h���k���l�_�f�����q�l�h���\���^�_�d�Z�[�j�_�������������]�h�^�Z���[�u�e�h���f�Z�e�h���h�k�Z�^�d�h�\�����b���k�g�_�`�g�u�c��
�i�h�d�j�h�\���h�[�j�Z�a�h�\�Z�e�k�y���^�h�k�l�Z�l�h�q�g�h���i�h�a�^�g�h���� 

�G�Z�� �j�b�k�m�g�d�_�� ���� �i�j�_�^�k�l�Z�\�e�_�g�u�� �b�a�f�_�j�_�g�b�y�� �k�h�^�_�j�`�Z�g�b�y�� �K�H���� �\�� �\�h�a�^�m�o�_�� �\�� �i�_�j�b�h�^�� 
�k�������������������������± �����������������������b�������������������������± 31.12.2017. 

 

 
�J�b�k���� �J�_�a�m�e�v�l�Z�l�u���b�a�f�_�j�_�g�b�c�������������������������± �����������������������b�������������������������± 31.12.2017 

 
�A�Z���\�k�_���\�j�_�f�y���g�Z�[�e�x�^�_�g�b�c���g�_���[�u�e�h���h�[�g�Z�j�m�`�_�g�h�����q�l�h���m�j�h�\�_�g�v���K�H�����d�h�e�_�[�e�_�l�k�y���h�l����������

�S�S�P���^�h ���������S�S�P�����q�l�h���g�_�a�g�Z�q�b�l�_�e�v�g�h���i�j�_�\�u�r�Z�_�l���I�>�D���j�Z�\�g�m�x�����������S�S�P�� 
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�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 
 

1. �K�b�k�l�_�f�Z �w�d�h�e�h�]�b�q�_�k�d�h�]�h �f�h�g�b�l�h�j�b�g�]�Z: �k�Z�c�l�� �± URL: 
https://cyberleninka.ru/article/n/sistema-ekologicheskogo-monitoringa ���^�Z�l�Z �h�[�j�Z�s�_�g�b�y 
19.01.2018) 

2. �F�h�^�_�j�g�b�a�Z�p�b�y �f�h�[�b�e�v�g�h�]�h �i�h�k�l�Z �k�b�k�l�_�f�u �j�Z�k�i�j�_�^�_�e�_�g�g�h�]�h �w�d�h�e�h�]�b�q�_�k�d�h�]�h 
�f�h�g�b�l�h�j�b�g�]�Z �]�h�j�h�^�Z �l�m�e�u : �k�Z�c�l�� �± URL: 
https://cyberleninka.ru/article/n/modernizatsiya-mobilnogo-posta-sistemy-
raspredelennogo-ekologicheskogo-monitoringa-goroda-tuly ���^�Z�l�Z �h�[�j�Z�s�_�g�b�y 
15.01.2018) 

3. �J�h�s�m�i�d�b�g�� �W���<���� �K�b�k�l�_�f�Z�� �j�Z�k�i�j�_�^�_�e�_�g�g�h�]�h�� �Z�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�h�]�h�� �f�h�g�b�l�h�j�b�g�]�Z��
�a�Z�]�j�y�a�g�_�g�b�c�� �Z�l�f�h�k�n�_�j�g�h�]�h�� �\�h�a�^�m�o�Z�� �i�j�h�f�u�r�e�_�g�g�u�o�� �j�_�]�b�h�g�h�\������ �;�_�a�h�i�Z�k�g�h�k�l�v��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b�����������������‹�������K��������-52 

4. �;�b�a�b�d�b�g�� �:���<���� �:�\�l�h�f�Z�l�b�a�b�j�h�\�Z�g�g�u�_�� �k�b�k�l�_�f�u�� �w�d�h�e�h�]�b�q�_�k�d�h�]�h�� �f�h�g�b�l�h�j�b�g�]�Z��
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�B�K�L�H�J�B�Q�?�K�D�B�?���G�:�M�D�B���B���:�J�O�?�H�E�H�=�B�Y  

 
�M�>�D������ 

�I�j�b�q�b�g�u���<�_�e�b�d�h�c���^�_�i�j�_�k�k�b�b���K�R�:����������-�����������]�]�� 
 

�F�m�o�Z�f�Z�^�_�_�\�Z���?���F�� 
 

�?�e�Z�[�m�`�k�d�b�c���b�g�k�l�b�l�m�l���D�Z�a�Z�g�k�d�h�]�h�����I�j�b�\�h�e�`�k�d�h�]�h�����m�g�b�\�_�j�k�b�l�_�l�Z 
 
�G�Z�m�q�g�u�c�� �j�m�d�h�\�h�^�b�l�_�e�v���± �G�Z�k�u�j�h�\�Z�� �E���=���� �d���b���g������ �^�h�p�_�g�l�� �d�Z�n�_�^�j�u�� �\�k�_�h�[�s�_�c�� �b��
�h�l�_�q�_�k�l�\�_�g�g�h�c���b�k�l�h�j�b�b�����?�e�Z�[�m�`�k�d�b�c���b�g�k�l�b�l�m�l���D�N�M 
 
�<���^�Z�g�g�h�c���k�l�Z�l�v�_���j�Z�k�k�f�h�l�j�_�g�u���i�j�b�q�b�g�u���<�_�e�b�d�h�c���^�_�i�j�_�k�k�b�b���K�R�:����������-�����������]�h�^�h�\�����Z��
�l�Z�d�`�_���w�d�h�g�h�f�b�q�_�k�d�h�_���i�h�e�h�`�_�g�b�_���k�l�j�Z�g�u���g�Z�d�Z�g�m�g�_���[�b�j�`�_�\�h�]�h���d�j�Z�o�Z�� 
 
�D�e�x�q�_�\�u�_���k�e�h�\�Z�����K�R�:�����w�d�h�g�h�f�b�d�Z�����i�j�h�b�a�\�h�^�k�l�\�h�����[�b�j�`�Z�����i�j�b�q�b�g�u�����d�j�b�a�b�k�� 
 

�B�k�l�h�j�b�y�� �K�R�:�� �\�� �i�_�j�b�h�^�� �<�_�e�b�d�h�c�� �^�_�i�j�_�k�k�b�b�� �\�u�a�u�\�Z�_�l�� �b�g�l�_�j�_�k�� �m�� �b�k�l�h�j�b�d�h�\����
�w�d�h�g�h�f�b�k�l�h�\���b���m���i�j�h�k�l�u�o���e�x�^�_�c���g�Z���i�j�h�l�y�`�_�g�b�b���i�h�q�l�b���k�l�Z���e�_�l�����H�^�g�Z�d�h���f�g�h�]�b�_���n�Z�d�l�u���^�h��
�k�b�o�� �i�h�j�� �k�d�j�u�\�Z�x�l�k�y���� �f�g�h�]�h�_�� �g�_�^�h�k�d�Z�a�u�\�Z�_�l�k�y���� �B�k�k�e�_�^�h�\�Z�l�_�e�b�� �^�Z�g�g�h�]�h�� �i�_�j�b�h�^�Z��
�a�Z�^�Z�x�l�k�y�� �\�h�i�j�h�k�h�f���� �i�h�q�_�f�m�� �i�h�k�e�_�� �g�_�k�d�h�e�v�d�b�o�� �e�_�l�� �\�_�e�b�d�h�]�h�� �i�j�h�p�\�_�l�Z�g�b�y�� �k�l�j�Z�g�Z�� �\�^�j�m�]��
�i�h�i�Z�e�Z���\���k�l�h�e�v���i�e�Z�q�_�\�g�h�_���k�h�k�l�h�y�g�b�_�" 
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�D�M�E�V�L�M�J�:�E�H�=�B�Y 
 
�M�>�D�������������� 

�>�_�g�v���;�e�Z�]�h�^�Z�j�_�g�b�y���d�Z�d���l�j�Z�^�b�p�b�y���K�R�: 
 

�<�Z�k�b�e�v�_�\�Z���H���<�� 
 

�N�=�;�H�M���<�H���©�B�j�d�m�l�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l�ª�����]�����B�j�d�m�l�k�d 
 

�G�Z�m�q�g�u�c�� �j�m�d�h�\�h�^�b�l�_�e�v���± �N�_�^�h�j�h�\�Z�� �L���<������ �^�h�p�_�g�l���� �d�Z�g�^�b�^�Z�l�� �b�k�l�h�j�b�q�_�k�d�b�o�� �g�Z�m�d����
�B�j�d�m�l�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l�� 
 
�<�� �k�l�Z�l�v�_�� �h�i�b�k�u�\�Z�_�l�k�y�� �h�^�g�Z�� �b�a�� �\�Z�`�g�_�c�r�b�o�� �l�j�Z�^�b�p�b�c�� �Z�f�_�j�b�d�Z�g�k�d�h�]�h�� �g�Z�j�h�^�Z���± �>�_�g�v��
�;�e�Z�]�h�^�Z�j�_�g�b�y���� �J�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �b�k�l�h�j�b�q�_�k�d�b�c�� �i�m�l�v�� �j�Z�a�\�b�l�b�y�� �w�l�h�]�h�� �g�Z�p�b�h�g�Z�e�v�g�h�]�h��
�i�j�Z�a�^�g�b�d�Z�� �k�h�� �\�j�_�f�_�g�� �i�j�b�[�u�l�b�y�� �i�b�e�b�]�j�b�f�h�\�� �g�Z�� �d�h�g�l�b�g�_�g�l�� �b�� �^�h�� �k�h�\�j�_�f�_�g�g�h�k�l�b����
�H�[�j�Z�s�_�g�h���h�k�h�[�h�_���\�g�b�f�Z�g�b�_���g�Z���^�Z�l�u���j�Z�a�e�b�q�g�u�o�� �b�a�f�_�g�_�g�b�c���b�� �i�h�e�b�l�b�q�_�k�d�b�o���j�_�r�_�g�b�c��
�i�j�_�a�b�^�_�g�l�h�\���� �d�Z�k�Z�x�s�b�o�k�y�� �>�g�y�� �;�e�Z�]�h�^�Z�j�_�g�b�y���� �Z�� �\�� �a�Z�\�_�j�r�_�g�b�_�� �f�h�`�g�h�� �m�\�b�^�_�l�v��
�h�i�b�k�Z�g�b�_���>�g�y���;�e�Z�]�h�^�Z�j�_�g�b�y���h�[�u�q�g�h�c���Z�f�_�j�b�d�Z�g�k�d�h�c���k�_�f�v�b���\���������\�_�d�_�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z: �>�_�g�v�� �;�e�Z�]�h�^�Z�j�_�g�b�y���� �K�R�:���� �l�j�Z�^�b�p�b�y���� �b�g�^�_�c�p�u���� �i�b�e�b�]�j�b�f�u���� �G�h�\�u�c��
�K�\�_�l�����i�j�Z�a�^�g�h�\�Z�g�b�_�� 
 

�D�Z�d �b�a�\�_�k�l�g�h���� �K�h�_�^�b�g�_�g�g�u�_�� �R�l�Z�l�u�� �:�f�_�j�b�d�b��- �^�h�\�h�e�v�g�h�� �f�h�e�h�^�h�_�� �]�h�k�m�^�Z�j�k�l�\�h����
�k�m�s�_�k�l�\�m�x�s�_�_���k�������������]�h�^�Z�����d�h�]�^�Z���l�j�b�g�Z�^�p�Z�l�v���d�h�e�h�g�b�c���h�[�t�y�\�b�e�b���h���k�\�h�_�c���g�_�a�Z�\�b�k�b�f�h�k�l�b��
�h�l�� �;�j�b�l�Z�g�k�d�h�c�� �b�f�i�_�j�b�b���� �K�� �l�h�]�h�� �f�h�f�_�g�l�Z�� �d�h�e�h�g�b�b�� �i�j�h�^�h�e�`�b�e�b�� �j�Z�a�\�b�\�Z�l�v�k�y���� �q�b�k�e�h��
�r�l�Z�l�h�\�� �j�h�k�e�h���� �\�� ���������� �]�h�^�m�� �[�u�e�Z�� �i�j�b�g�y�l�Z�� �h�^�g�Z�� �b�a�� �^�j�_�\�g�_�c�r�b�o�� �b�� �^�h�� �k�b�o �i�h�j��
�^�_�c�k�l�\�m�x�s�b�o�� �d�h�g�k�l�b�l�m�p�b�c��- �D�h�g�k�l�b�l�m�p�b�y�� �K�R�:���� �a�Z�l�_�f�� �;�b�e�e�v�� �h�� �i�j�Z�\�Z�o�� �\�� ���������� �]�h�^�m���� 
�b�� �f�g�h�]�b�_�� �^�j�m�]�b�_�� �i�h�i�j�Z�\�d�b���� �Z�d�l�u�� �b�� �b�a�f�_�g�_�g�b�y�� �i�j�h�b�k�o�h�^�b�e�b�� �\�� �g�h�\�h�f�� �n�_�^�_�j�Z�l�b�\�g�h�f��
�]�h�k�m�^�Z�j�k�l�\�_���� �H�^�g�Z�d�h�� �l�h�l�� �k�Z�f�u�c�� �>�_�g�v�� �G�_�a�Z�\�b�k�b�f�h�k�l�b�� �k�� ���� �b�x�e�y�� ���������� �]�h�^�Z�� �h�k�l�Z�e�k�y��
�\�Z�`�g�_�c�r�b�f�� �i�j�Z�a�^�g�b�d�h�f���Z�f�_�j�b�d�Z�g�k�d�h�]�h�� �g�Z�j�h�^�Z���� �G�Z�j�Z�\�g�_�� �k�� �>�g�_�f�� �G�_�a�Z�\�b�k�b�f�h�k�l�b�� �k�Z�f�h�c��
�\�Z�`�g�h�c�� ���q�b�k�l�h�� �:�f�_�j�b�d�Z�g�k�d�h�c���� �l�j�Z�^�b�p�b�_�c���� �i�h�q�b�l�Z�_�f�h�c�� �\�k�_�f�b���� �d�l�h�� �k�q�b�l�Z�_�l�� �k�_�[�y��
�Z�f�_�j�b�d�Z�g�p�_�f���� �y�\�e�y�_�l�k�y�� �>�_�g�v�� �;�e�Z�]�h�^�Z�j�_�g�b�y�� �>���@���� �H�^�g�Z�d�h�� �w�l�h�l�� �i�j�Z�a�^�g�b�d�� �\�� �f�_�g�v�r�_�c��
�k�l�_�i�_�g�b�� �h�l�g�h�k�b�l�k�y�� �d�� �i�h�e�b�l�b�q�_�k�d�h�c�� �k�l�h�j�h�g�_�� �`�b�a�g�b���� �h�g�� �a�Z�l�j�Z�]�b�\�Z�_�l�� �d�m�e�v�l�m�j�g�h�_ 
 �b���k�h�p�b�Z�e�v�g�h�_���_�^�b�g�k�l�\�h���b���b�k�l�h�j�b�x�� 

�K�h�]�e�Z�k�g�h�� �b�a�\�_�k�l�g�h�f�m�� �k�j�_�^�b�� �Z�f�_�j�b�d�Z�g�p�_�\�� �f�b�n�m���� �>�_�g�v�� �;�e�Z�]�h�^�Z�j�_�g�b�y�� �b�k�l�h�j�b�q�_�k�d�b��
�k�\�y�a�Z�g�� �k�� �i�b�e�b�]�j�b�f�Z�f�b���� �d�h�l�h�j�u�_���� �[�m�^�m�q�b�� �i�j�_�k�e�_�^�m�_�f�u�f�b�� �\�� �:�g�]�e�b�b���� �h�l�i�j�Z�\�b�e�b�k�v�� 
�g�Z�� �d�h�j�Z�[�e�_�� �F�w�c�n�e�Z�m�w�j�� �b�� �^�h�[�j�Z�e�b�k�v���^�h�� �I�e�b�f�m�l�Z���� �]�^�_ �]�h�e�h�^�� �b�� �k�m�j�h�\�u�_�� �\�j�_�f�_�g�Z�� �a�Z�k�l�Z�e�b��
�b�o���� �<�_�k�g�h�c�� �b�g�^�_�c�p�u�� �<�Z�f�i�Z�g�h�Z�]�b�� �m�q�b�e�b�� �i�b�e�b�]�j�b�f�h�\�� �\�u�j�Z�s�b�\�Z�g�b�x�� �d�m�d�m�j�m�a�u�� �b�� �^�j�m�]�b�o��
�j�Z�k�l�_�g�b�c�����Z���\�h���\�j�_�f�y���k�[�h�j�Z���m�j�h�`�Z�y���h�g�b���m�k�l�j�h�b�e�b���i�j�Z�a�^�g�b�d���[�e�Z�]�h�^�Z�j�_�g�b�y�����d�m�^�Z���i�j�b�[�u�e�b��
�b�g�^�_�c�p�u���� �<�k�_���� �q�l�h�� �g�Z�m�q�b�e�b�k�v�� �\�u�j�Z�s�b�\�Z�l�v�� �i�b�e�b�]�j�b�f�u���± �d�m�d�m�j�m�a�Z�����[�h�[�h�\�u�_���� �d�Z�[�Z�q�d�b 
 �b�� �l�u�d�\�u���± �[�u�e�h�� �g�Z�� �l�h�f�� �i�j�Z�a�^�g�b�d�_���� �Z�� �l�Z�d�`�_�� �^�b�d�b�_�� �b�g�^�_�c�d�b�� �b�� �^�j�m�]�Z�y�� �^�b�q�v���� �h�o�h�l�_�� 
�g�Z�� �d�h�l�h�j�m�x�� �l�Z�d�`�_�� �h�[�m�q�b�e�b�� �i�j�b�[�u�\�r�b�o�� �b�g�^�_�c�p�u���� �I�h�f�b�f�h�� �w�l�h�]�h���� �f�h�e�e�x�k�d�b���� �j�u�[�Z����
�h�j�_�o�b�����[�j�m�k�g�b�d�Z���b���f�g�h�]�b�_���^�j�m�]�b�_���i�j�h�^�m�d�l�u���[�u�e�b���m�]�h�s�_�g�b�y�f�b���g�Z���l�h�f���i�j�Z�a�^�g�b�d�_�����L�Z�d�b�f��
�h�[�j�Z�a�h�f���� �i�b�e�b�]�j�b�f�u�� �h�l�[�e�Z�]�h�^�Z�j�b�e�b�� �;�h�]�Z�� �a�Z�� �g�h�\�m�x�� �a�_�f�e�x���� �`�b�a�g�v�� �g�Z�� �g�_�c�� �b�� �^�j�m�]�b�_��
�^�Z�g�g�u�_���b�f���[�e�Z�]�Z���>���@�� 

�O�h�l�y�� �^�h�� �g�_�^�Z�\�g�_�]�h�� �\�j�_�f�_�g�b���� �f�g�h�]�b�_�� �b�k�l�h�q�g�b�d�b�� �i�j�_�^�k�l�Z�\�e�y�e�b�� �b�f�_�g�g�h�� �i�b�e�b�]�j�b�f�h�\�� 
�\�� �d�Z�q�_�k�l�\�_�� �h�j�]�Z�g�b�a�Z�l�h�j�h�\�� �i�_�j�\�h�]�h�� �>�g�y�� �;�e�Z�]�h�^�Z�j�_�g�b�y�� �^�e�y�� ���f�_�g�_�_�� �m�k�i�_�r�g�u�o���� �b�g�^�_�c�p�_�\����
�G�Z���k�Z�f�h�f�����d�Z�d���[�u�e�h���k�d�Z�a�Z�g�h���j�Z�g�_�_�����[�_�a���i�h�f�h�s�b���f�_�k�l�g�h�]�h���g�Z�k�_�e�_�g�b�y���i�_�j�\�u�_���h�k�g�h�\�Z�l�_�e�b��
�g�_���\�u�`�b�e�b���[�u���\���g�_�a�g�Z�d�h�f�u�o���m�k�e�h�\�b�y�o���\���G�h�\�h�f���K�\�_�l�_���>�l�Z�f���`�_�@�� 
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�K�� �l�h�]�h�� �^�g�y�� �d�h�e�h�g�b�k�l�u�� �i�j�h�^�h�e�`�b�e�b�� �i�j�Z�a�^�g�h�\�Z�g�b�_�� �\�_�k�_�g�g�_�]�h�� �k�[�h�j�Z�� �m�j�h�`�Z�y���� �I�h�k�e�_��
�h�[�t�y�\�e�_�g�b�y�� �g�_�a�Z�\�b�k�b�f�h�k�l�b�� �D�h�g�]�j�_�k�k�� �j�_�r�b�e�� �\�u�[�j�Z�l�v���h�^�b�g�� �^�_�g�v�� �^�e�y�� �\�k�_�g�Z�j�h�^�g�h�]�h��
�i�j�Z�a�^�g�h�\�Z�g�b�y���� �<�� ���������� �]�h�^�m�� �>�`�h�j�^�`�� �<�Z�r�b�g�]�l�h�g�� �i�j�_�^�e�h�`�b�e�� ������ �g�h�y�[�j�y���� �g�h�� �_�`�_�]�h�^�g�u�f��
�i�j�Z�a�^�g�b�d�� �l�Z�d�� �b�� �g�_�� �y�\�e�y�e�k�y���� �H�^�g�Z�d�h�� �h�n�b�p�b�Z�e�v�g�u�f�� �g�Z�p�b�h�g�Z�e�v�g�u�f�� �i�j�Z�a�^�g�b�d�h�f�� �>�_�g�v��
�;�e�Z�]�h�^�Z�j�_�g�b�y���k�l�Z�e���g�_�f�g�h�]�h���i�h�a�`�_���\�h���f�g�h�]�h�f���[�e�Z�]�h�^�Z�j�y���m�k�b�e�b�y�f���K�Z�j�u���O�w�c�e�����j�_�^�Z�d�l�h�j�Z��
�`�m�j�g�Z�e�Z���� �d�h�l�h�j�Z�y�� �k�� ���������� �]�h�^�Z�� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� �l�j�b�^�p�Z�l�b�� �r�_�k�l�b�� �e�_�l�� �\�u�k�l�m�i�Z�e�Z�� 
�a�Z���i�j�_�h�[�j�Z�a�h�\�Z�g�b�_���l�j�Z�^�b�p�b�b���\���h�n�b�p�b�Z�e�v�g�u�c���i�j�Z�a�^�g�b�d�����B�f�_�g�g�h���K�Z�j�Z���O�w�c�e���i�m�[�e�b�d�h�\�Z�e�Z��
�j�_�p�_�i�l�u�� �l�u�d�\�_�g�g�h�]�h�� �i�b�j�h�]�Z���� �b�g�^�_�c�d�b�� �b�� �n�Z�j�r�b�j�h�\�d�b���� �y�\�e�y�x�s�b�_�k�y�� �k�b�f�\�h�e�Z�f�b�� �>�g�y��
�;�e�Z�]�h�^�Z�j�_�g�b�y�� �k�_�c�q�Z�k���� �G�Z�d�h�g�_�p���� �\�� ���������� �]�h�^�m�� �_�c�� �m�^�Z�e�h�k�v�� �m�[�_�^�b�l�v�� �i�j�_�a�b�^�_�g�l�Z�� �:�\�j�Z�Z�f�Z��
�E�b�g�d�h�e�v�g�Z���� �H�g�� �h�[�t�y�\�b�e�� �h�n�b�p�b�Z�e�v�g�u�f�� �^�g�_�f�� �i�j�Z�a�^�g�h�\�Z�g�b�y�� �i�h�k�e�_�^�g�b�c�� �q�_�l�\�_�j�]�� �g�h�y�[�j�y��
[3]. 

�>�_�c�k�l�\�m�x�s�b�c�� �i�j�_�a�b�^�_�g�l�� �^�h�e�`�_�g�� �a�Z�j�Z�g�_�_�� �h�[�t�y�\�e�y�l�v�� �g�Z�j�h�^�m�� �^�Z�l�m�� �i�j�Z�a�^�g�h�\�Z�g�b�y����
�i�h�k�d�h�e�v�d�m���d�Z�`�^�u�c���j�Z�a���w�l�h���j�Z�a�g�h�_���q�b�k�e�h���g�h�y�[�j�y�����K�\�h�b�f���h�[�t�y�\�e�_�g�b�_�f���i�j�_�a�b�^�_�g�l�u���k�g�h�\�Z��
�b���k�g�h�\�Z���h�l�^�Z�x�l���^�Z�g�v���j�b�l�m�Z�e�m�����i�h�e�h�`�_�g�g�h�f�m���\�������������]�h�^�m�����B�g�l�_�j�_�k�_�g���l�h�l���n�Z�d�l�����q�l�h���\������������
�]�h�^�Z�� �N�j�Z�g�d�e�b�g�� �>�_�e�Z�g�h�� �J�m�a�\�_�e�v�l�� �j�_�r�b�e�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �>�_�g�v�� �;�e�Z�]�h�^�Z�j�_�g�b�y�� �^�e�y��
�n�h�j�k�b�j�h�\�Z�g�b�y�� �w�d�h�g�h�f�b�d�b�� �\�h�� �\�j�_�f�y�� �<�_�e�b�d�h�c�� �^�_�i�j�_�k�k�b�b���� �i�j�_�^�e�h�`�b�\�� �k�^�\�b�g�m�l�v��
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�k�h�\�j�_�f�_�g�g�h�c���\�e�Z�k�l�b�����d�Z�d���b���_�]�h���j�Z�a�j�m�r�_�g�b�_���[�h�e�v�r�_�\�b�d�Z�f�b���\�������������]�� 
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�K�j�Z�\�g�_�g�b�_���w�n�n�_�d�l�b�\�g�h�k�l�b���i�j�_�i�Z�j�Z�l�h�\���g�Z���h�k�g�h�\�_���w�d�k�l�j�Z�d�l�Z��

Vitex agnus castus �i�j�b���p�b�d�e�b�q�_�k�d�h�c���f�Z�k�l�h�^�b�g�b�b 
 

�D�h�j�h�[�h�\���K���:��1�����O�f�Z�j�Z���I���=��2 
 

�=�;�M�A���J�D���J�D�;���b�f�����G���:�����K�_�f�Z�r�d�h1, �D�j�u�f�k�d�b�c���N�_�^�_�j�Z�e�v�g�u�c���M�g�b�\�_�j�k�b�l�_�l���b�f�����<�����B����
�<�_�j�g�Z�^�k�d�h�]�h���F�_�^�b�p�b�g�k�d�Z�y���:�d�Z�^�_�f�b�y���b�f�����K�����B�����=�_�h�j�]�b�_�\�k�d�h�]�h2 

 
�G�Z�m�q�g�u�c�� �j�m�d�h�\�h�^�b�l�_�e�v���± �D�h�j�h�[�h�\�� �K���:������ �f�Z�]�b�k�l�j���� �\�j�Z�q�� �Z�d�m�r�_�j-�]�b�g�_�d�h�e�h�]�� �=�;�M�A�� �J�D��
�J�D�;���b�f�����G���:�����K�_�f�Z�r�d�h 
 
�<�� �k�l�Z�l�v�_�� �i�j�_�^�k�l�Z�\�e�_�g�� �h�[�a�h�j�� �^�Z�g�g�u�o�� �h�� �d�h�j�j�_�d�p�b�b�� �f�Z�k�l�h�^�b�g�b�b���� �Z�k�k�h�p�b�b�j�h�\�Z�g�g�h�c�� �k��
�f�_�g�k�l�j�m�Z�e�v�g�u�f���p�b�d�e�h�f�����m���`�_�g�s�b�g���j�_�i�j�h�^�m�d�l�b�\�g�h�]�h���\�h�a�j�Z�k�l�Z���i�j�_�i�Z�j�Z�l�Z�f�b���g�Z���h�k�g�h�\�_��
�j�Z�k�l�b�l�_�e�v�g�h�]�h�� �w�d�k�l�j�Z�d�l�Z��Vitex agnus castus���� �I�j�h�^�_�f�h�g�k�l�j�b�j�h�\�Z�g�Z�� �w�n�n�_�d�l�b�\�g�h�k�l�v��
�d�h�f�[�b�g�b�j�h�\�Z�g�g�h�]�h���i�j�_�i�Z�j�Z�l�Z���i�h���k�j�Z�\�g�_�g�b�x���k���f�h�g�h�i�j�_�i�Z�j�Z�l�h�f���^�Z�g�g�h�]�h���w�d�k�l�j�Z�d�l�Z�� 
 
�D�e�x�q�_�\�u�_���k�e�h�\�Z�����f�Z�k�l�h�^�b�g�b�y�����n�b�l�h�l�_�j�Z�i�b�y����vitex agnus castus. 
 

�<�\�_�^�_�g�b�_ 
 
�P�b�d�e�b�q�_�k�d�Z�y�� �f�Z�k�l�h�^�b�g�b�y�� �h�i�j�_�^�_�e�y�_�l�k�y�� �d�Z�d�� �[�h�e�_�a�g�_�g�g�h�k�l�v�� �f�h�e�h�q�g�u�o�� �`�_�e�_�a�� �\�h��

�\�l�h�j�h�c�� �i�h�e�h�\�b�g�_�� �f�_�g�k�l�j�m�Z�e�v�g�h�]�h�� �p�b�d�e�Z���� �>�e�y�� �d�h�j�j�_�d�p�b�b�� �f�Z�k�l�h�^�b�g�b�b�� �r�b�j�h�d�h��
�i�j�b�f�_�g�y�x�l�k�y�� �j�Z�k�l�b�l�_�e�v�g�u�_�� �i�j�_�i�Z�j�Z�l�u�� �g�Z�� �h�k�g�h�\�_�� �w�d�k�l�j�Z�d�l�Z��Vitex agnus castus ���W�<�:������
�W�d�k�i�_�j�l�u�� �g�_�f�_�p�d�h�c�� �g�Z�m�q�g�h-�w�d�k�i�_�j�l�g�h�c�� �d�h�f�b�k�k�b�b�� �j�_�d�h�f�_�g�^�m�x�l�� �^�Z�g�g�u�c�� �w�d�k�l�j�Z�d�l��
�i�Z�p�b�_�g�l�d�Z�f���k���g�Z�j�m�r�_�g�b�y�f�b���f�_�g�k�l�j�m�Z�e�v�g�h�]�h���p�b�d�e�Z�����\���l�h�f���q�b�k�e�_���i�j�b���i�j�_�^�f�_�g�k�l�j�m�Z�e�v�g�h�c��
�f�Z�k�l�h�^�b�g�b�b�� �>���@���� �<�u�y�k�g�_�g�h���� �q�l�h�� �a�Z�� �k�q�_�l�� �k�h�^�_�j�`�Z�g�b�y�� �j�y�^�Z�� �f�h�g�h�l�_�j�i�_�g�h�\�� ���.-�i�b�g�_�g���� �.-
�[�b�k�Z�[�h�e�h�e�� �b�� �^�j�m�]�b�_���� �W�<�H�� �h�[�e�Z�^�Z�_�l�� �i�j�h�l�b�\�h�\�h�k�i�Z�e�b�l�_�e�v�g�u�f�� �b�� �Z�g�l�b�g�h�p�b�p�_�i�l�b�\�g�u�f��
�w�n�n�_�d�l�Z�f�b���� �D�j�h�f�_�� �l�h�]�h���� �i�j�_�^�i�h�e�Z�]�Z�_�l�k�y�� �k�\�h�c�k�l�\�h�� �W�<�H�� �[�e�h�d�b�j�h�\�Z�l�v��D-���� �^�h�n�Z�f�b�g�h�\�u�_��
�j�_�p�_�i�l�h�j�u���]�b�i�h�n�b�a�Z�����q�l�h���h�i�j�_�^�_�e�y�_�l���_�]�h���]�b�i�h�i�j�h�e�Z�d�l�b�g�_�f�b�q�_�k�d�b�_���k�\�h�c�k�l�\�Z���>��-4]. 
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�P�_�e�v�x���^�Z�g�g�h�c���j�Z�[�h�l�u���[�u�e�h���k�h�i�h�k�l�Z�\�b�l�v���w�n�n�_�d�l�b�\�g�h�k�l�v���\���h�l�g�h�r�_�g�b�b���p�b�d�e�b�q�_�k�d�h�c��

�f�Zc�l�h�^�b�g�b�b�� �i�j�_�i�Z�j�Z�l�h�\�� �g�Z�� �h�k�g�h�\�_�� �W�<�:���� �\�� �h�^�g�h�f�� �b�a�� �d�h�l�h�j�u�o�� �^�Z�g�g�u�c�� �d�h�f�i�h�g�_�g�l�� �[�u�e��
�_�^�b�g�k�l�\�_�g�g�u�f���^�_�c�k�l�\�m�x�s�b�f���\�_�s�_�k�l�\�h�f�����Z���\�h���\�l�h�j�h�f���[�u�e���i�j�_�^�k�l�Z�\�e�_�g���\���d�h�f�[�b�g�Z�p�b�b���k��
�^�j�m�]�b�f�b���j�Z�k�l�b�l�_�e�v�g�u�f�b���w�d�k�l�j�Z�d�l�Z�f�b���� 

 
�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u 
 
�G�Z�f�b�� �[�u�e�b�� �h�[�k�e�_�^�h�\�Z�g�u ������ �i�Z�p�b�_�g�l�d�b���� �i�j�_�^�t�y�\�e�y�\�r�b�_�� �`�Z�e�h�[�u�� �g�Z�� �p�b�d�e�b�q�_�k�d�m�x��

�f�Z�k�l�h�^�b�g�b�x���� �K�j�_�^�g�b�c�� �\�h�a�j�Z�k�l�� �h�[�k�e�_�^�h�\�Z�g�g�u�o�� ���������� �e�_�l���� �I�h�e�m�q�_�g�h�� �i�b�k�v�f�_�g�g�h�_��
�b�g�n�h�j�f�b�j�h�\�Z�g�g�h�_���^�h�[�j�h�\�h�e�v�g�h�_���k�h�]�e�Z�k�b�_�����<�k�_���`�_�g�s�b�g�u���[�u�e�b���h�[�k�e�_�^�h�\�Z�g�u���g�Z���i�j�_�^�f�_�l��
�i�Z�l�h�e�h�]�b�b�� �k�h�� �k�l�h�j�h�g�u�� �f�h�e�h�q�g�h�c�� �`�_�e�_�a�u�� �i�j�b�� �i�h�f�h�s�b�� �m�e�v�l�j�Z�a�\�m�d�h�\�h�]�h�� �b�k�k�e�_�^�h�\�Z�g�b�y��
���b�k�d�e�x�q�_�g�u�� �i�Z�p�b�_�g�l�d�b�� �k�� �i�Z�l�h�e�h�]�b�_�c�� �f�h�e�h�q�g�h�c�� �`�_�e�_�a�u������ �>�e�y�� �d�h�j�j�_�d�p�b�b�� �[�h�e�_�\�h�]�h��
�k�b�g�^�j�h�f�Z�� �b�k�i�h�e�v�a�h�\�Z�e�b�� ���� �j�Z�a�g�u�o�� �i�j�_�i�Z�j�Z�l�Z�� �g�Z�� �h�k�g�h�\�_�� �W�<�H���� �<�� �k�h�h�l�\�_�l�k�l�\�b�b�� �k�� �w�l�b�f����
�i�Z�p�b�_�g�l�d�b�� �[�u�e�b�� �j�Z�a�^�_�e�_�g�u�� �g�Z�� ���� �]�j�m�i�i�u���� �=�j�m�i�i�Z�� �:�� ��n� �������� �i�j�b�g�b�f�Z�e�b�� �i�j�_�i�Z�j�Z�l���� �\��
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�d�h�l�h�j�h�f�� �W�<�H�� �[�u�e�� �_�^�b�g�k�l�\�_�g�g�u�f�� �^�_�c�k�l�\�m�x�s�b�f�� �\�_�s�_�k�l�\�h�f���� �=�j�m�i�i�Z�� �<�� ��n=17) 
�i�j�b�g�b�f�Z�e�b���i�j�_�i�Z�j�Z�l�����]�^�_���^�Z�g�g�u�c���d�h�f�i�h�g�_�g�l���[�u�e���i�j�_�^�k�l�Z�\�e�_�g���\���d�h�f�[�b�g�Z�p�b�b���k���^�j�m�]�b�f�b��
�j�Z�k�l�b�l�_�e�v�g�u�f�b�� �w�d�k�l�j�Z�d�l�Z�f�b�� ���,�U�L�V�� �Y�H�U�V�L�F�R�O�R�U���� �&�\�F�O�D�P�H�Q�� �H�X�U�R�S�D�H�X�P���� �&�D�X�O�R�S�K�\�O�O�X�P��
thalictroides, Strychnos ignatii, �/�L�O�L�X�P�� �O�D�Q�F�L�I�R�O�L�X�P������ �H�[�Z�� �i�j�_�i�Z�j�Z�l�Z�� �[�u�e�b�� �g�Z�a�g�Z�q�_�g�u�� �\��
�k�l�Z�g�^�Z�j�l�g�h�c�� �^�h�a�b�j�h�\�d�_�� �k�h�]�e�Z�k�g�h�� �b�g�k�l�j�m�d�p�b�b�� �\�� �l�Z�[�e�_�l�b�j�h�\�Z�g�g�h�c�� �n�h�j�f�_�� �g�Z�� ������ �g�_�^�_�e�v��
�_�`�_�^�g�_�\�g�h�]�h�� �i�j�b�_�f�Z���� �H�p�_�g�d�Z�� �b�g�l�_�g�k�b�\�g�h�k�l�b�� �[�h�e�_�\�u�o�� �h�s�m�s�_�g�b�c�� �b�k�k�e�_�^�m�_�f�u�o�� �[�u�e�Z��
�\�u�i�h�e�g�_�g�Z���i�j�b���i�h�f�h�s�b���\�b�a�m�Z�e�v�g�h-�Z�g�Z�e�h�]�h�\�h�c���r�d�Z�e�u�����<�:�R�����+�X�V�N�L�V�V�R�Q���(�����K�������������������� 

 
�J�_�a�m�e�v�l�Z�l�u 
 
�>�h���g�Z�q�Z�e�Z���e�_�q�_�g�b�y���m�j�h�\�_�g�v���[�h�e�_�\�u�o���h�s�m�s�_�g�b�c���i�h���r�d�Z�e�_���<�:�R���k�h�k�l�Z�\�b�e�����������[�Z�e�e�h�\��

�\���]�j�m�i�i�_���:���b�����������[�Z�e�e�Z���\���]�j�m�i�i�_���<�����I�h�f�b�f�h���f�Z�k�l�h�^�b�g�b�b�����������i�Z�p�b�_�g�l�h�d���]�j�m�i�i�u���:���b����������
�]�j�m�i�i�u�� �<�� �i�j�_�^�t�y�\�e�y�e�b�� �`�Z�e�h�[�u�� �g�Z�� �^�b�k�f�_�g�h�j�_�x���� �G�Z�� �i�j�h�l�y�`�_�g�b�b �e�_�q�_�g�b�y�� �i�h�[�h�q�g�u�_��
�w�n�n�_�d�l�u�� �\�� �\�b�^�_�� �]�h�e�h�\�g�u�o�� �[�h�e�_�c���� �h�l�k�m�l�k�l�\�h�\�Z�\�r�b�o�� �^�h�� �j�_�]�m�e�y�j�g�h�]�h�� �i�j�b�_�f�Z�� �i�j�_�i�Z�j�Z�l�Z����
�b�f�_�e�b���f�_�k�l�h���m�����������\���]�j�m�i�i�_���:���b���������\���]�j�m�i�i�_���<�����I�h���b�k�l�_�q�_�g�b�b���d�m�j�k�Z���������g�_�^�_�e�v���m�j�h�\�_�g�v��
�[�h�e�_�\�u�o���h�s�m�s�_�g�b�c���i�h���r�d�Z�e�_���<�:�R���k�h�k�l�Z�\�b�e�����������[�Z�e�e�h�\���\���]�j�m�i�i�_���:���b�����������[�Z�e�e�Z���\���]�j�m�i�i�_��
�<�����I�j�_�d�j�Z�s�_�g�b�_���^�b�k�f�_�g�h�j�_�b���[�u�e�h���h�l�f�_�q�_�g�h���m�����������i�Z�p�b�_�g�l�h�d�����:�����b�����������i�Z�p�b�_�g�l�h�d�����;������
�k�h�h�l�\�_�l�k�l�\�_�g�g�h�����<�k�_�f���`�_�g�s�b�g�Z�f���[�u�e�h���j�_�d�h�f�_�g�^�h�\�Z�g�h���i�j�h�^�h�e�`�b�l�v���i�j�b�_�f���i�j�_�i�Z�j�Z�l�h�\������
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�I�j�_�i�Z�j�Z�l�u�� �g�Z�� �h�k�g�h�\�_�� �w�d�k�l�j�Z�d�l�Z��Vitex agnus castus �^�_�f�h�g�k�l�j�b�j�m�x�l�� �k�\�h�x��

�w�n�n�_�d�l�b�\�g�h�k�l�v���\���h�l�g�h�r�_�g�b�b���d�h�j�j�_�d�p�b�b���p�b�d�e�b�q�_�k�d�h�c���f�Z�k�l�h�^�b�g�b�b�����;�h�e�_�_���w�n�n�_�d�l�b�\�g�u�f��
�i�j�_�^�k�l�Z�\�e�y�_�l�k�y�� �d�h�f�[�b�g�b�j�h�\�Z�g�g�u�c�� �i�j�_�i�Z�j�Z�l���� �k�h�^�_�j�`�Z�s�b�c�� �^�j�m�]�b�_�� �j�Z�k�l�b�l�_�e�v�g�u�_��
�w�d�k�l�j�Z�d�l�u���� �a�Z�� �k�q�_�l�� �[�h�e�_�_�� �\�u�j�Z�`�_�g�g�h�]�h�� �k�g�b�`�_�g�b�y�� �[�h�e�_�\�u�o�� �h�s�m�s�_�g�b�c���� �m�f�_�g�v�r�_�g�b�y��
�^�b�k�f�_�g�h�j�_�b���� �f�_�g�v�r�_�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �i�h�[�h�q�g�u�o�� �w�n�n�_�d�l�h�\���� �>�Z�g�g�u�c�� �w�n�n�_�d�l����
�i�j�_�^�i�h�e�h�`�b�l�_�e�v�g�h���h�[�m�k�e�h�\�e�_�g���i�h�e�h�`�b�l�_�e�v�g�u�f�� �\�e�b�y�g�b�_�f�� �w�d�k�l�j�Z�d�l�h�\�� �^�j�m�]�b�o���j�Z�k�l�_�g�b�c����
�\�e�b�y�g�b�_���d�h�l�h�j�u�o���k�e�_�^�m�_�l���b�a�m�q�b�l�v���i�h�^�j�h�[�g�_�_�� 
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�L�Z�[�e�b�p�Z���������Q�K�K���m�^���f�b�g���m���k�l�m�^�_�g�l�h�\���i�_�j�\�h�]�h���b���q�_�l�\�_�j�l�h�]�h���d�m�j�k�h�\ 

�D�m�j�k��
�h�[�m�q�_�g�b�y��
�k�l�m�^�_�g�l�h�\ 

�X�g�h�r�b �>�_�\�m�r�d�b �>�h�k�l�h�\�_�j�g�h�k�l�v 
���j�� M�“m �G Cv M�“m �G Cv 

�����d�m�j�k 
78,31 
�“���������� 7,79 9,95 

77,14 
�“���������� 11,31 14,66 �j�“�������� 

�����d�m�j�k 
�����������“��
2,85 8,62 11,41 

74,38 
�“���������� 13,32 17,91 �j���������� 

 

�A�Z�n�b�d�k�b�j�h�\�Z�g�g�u�_���k�j�_�^�g�b�_���i�h�d�Z�a�Z�l�_�e�b���Q�K�K���k�l�m�^�_�g�l�h�\���i�_�j�\�h�]�h���b���q�_�l�\�_�j�l�h�]�h���d�m�j�k�h�\��
�k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b���k�j�_�^�g�_�\�h�a�j�Z�k�l�g�h�c���g�h�j�f�_�� 

�<���\�Z�j�b�Z�p�b�h�g�g�h�c���d�Z�j�^�b�h�b�g�l�_�j�\�Z�e�h�f�_�l�j�b�b���\�Z�`�g�u�f���i�h�d�Z�a�Z�l�_�e�_�f���y�\�e�y�_�l�k�y���F�h�^�Z�����F�h������
�h�g�Z�� �i�h�d�Z�a�u�\�Z�_�l�� �q�Z�k�l�h�� �\�k�l�j�_�q�Z�x�s�b�_�k�y��R-R- �b�g�l�_�j�\�Z�e�u�� �d�Z�j�^�b�h�]�j�Z�f�f�u���� �Z�� �l�Z�d�� �`�_��
�m�d�Z�a�u�\�Z�_�l�� �g�Z�� �^�h�f�b�g�b�j�m�x�s�b�c�� �m�j�h�\�_�g�v�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y�� �k�b�g�m�k�h�\�h�]�h�� �m�]�e�Z���� �F�h�^�Z�� �i�j�b��
�\�Z�]�h�l�h�g�b�b���± �[�h�e�v�r�_���� �Z�� �i�j�b�� �k�b�f�i�Z�l�b�d�h�l�h�g�b�b�� �f�h�^�Z�� �f�_�g�v�r�_���� �>�h�f�b�g�b�j�m�x�s�_�_�� �\�e�b�y�g�b�_��
�k�b�f�i�Z�l�b�q�_�k�d�h�]�h�� �h�l�^�_�e�Z�� �<�G�K�� �g�Z�� �j�_�]�m�e�y�p�b�x�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c�� �k�b�k�l�_�f�u�� �m�� �x�g�h�r�_�c��
�i�_�j�\�h�]�h���d�m�j�k�Z���]�h�\�h�j�b�l�� �g�Z�f�� �h���[�h�e�_�_���g�b�a�d�b�o���a�g�Z�q�_�g�b�y�o���f�h�^�u���� �q�_�f�� �m�� �x�g�h�r�_�c���q�_�l�\�_�j�l�h�]�h��
�d�m�j�k�Z�����l�Z�[�e�b�p�Z��������  

 
�L�Z�[�e�b�p�Z������ �F�h�^�Z���k�l�m�^�_�g�l�h�\���i�_�j�\�h�]�h���b���q�_�l�\�_�j�l�h�]�h���d�m�j�k�h�\���h�[�m�q�_�g�b�y 

�D�m�j�k��
�h�[�m�q�_�g�b�y��
�k�l�m�^�_�g�l�h�\ 

�X�g�h�r�b �>�_�\�m�r�d�b �>�h�k�l�h�\�_�j�g�h�k�l�v 
���j�� M�“m �G Cv M�“m �G Cv 

�����d�m�j�k 764�������“���������� 70,57 9,23 �����������“���������� 161,10 19,26 �j�“�������� 

�����d�m�j�k �������������“���������� 97,60 12,32 �������������“���������� 104,72 15,16 �j���������� 

 

�M�� �^�_�\�m�r�_�d�� �i�_�j�\�h�]�h�� �d�m�j�k�Z�� �\�h�a�j�h�k�e�Z�� �j�h�e�v�� �i�Z�j�Z�k�b�f�i�Z�l�b�q�_�k�d�b�o�� �\�e�b�y�g�b�c�� �\�� �j�_�]�m�e�y�p�b�b��
�k�_�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c���k�b�k�l�_�f�u���� �Z�� �m���^�_�\�m�r�_�d���q�_�l�\�_�j�l�h�]�h�� �d�m�j�k�Z���± �k�b�f�i�Z�l�b�q�_�k�d�b�o���\�e�b�y�g�b�c����
�F�h�� �^�_�\�m�r�_�d�� ������������ �i�_�j�\�h�]�h�� �d�m�j�k�Z�� �b�� �F�h�� �^�_�\�m�r�_�d�� �q�_�l�\�_�j�l�h�]�h�� �������������� �d�m�j�k�Z���� �I�h��
�i�h�d�Z�a�Z�l�_�e�y�f �f�h�^�u�� �k�l�Z�l�b�k�l�b�q�_�k�d�b�� �^�h�k�l�h�\�_�j�g�u�o�� �j�Z�a�e�b�q�b�c�� �k�j�_�^�b�� �x�g�h�r�_�c�� �b�� �^�_�\�m�r�_�d�� �g�_��
�\�u�y�\�e�_�g�h�����l�Z�[�e�b�p�Z���������� �K�j�_�^�g�_�_���d�\�Z�^�j�Z�l�b�q�_�k�d�h�_���h�l�d�e�h�g�_�g�b�_�����K�D�H���� �^�b�g�Z�f�b�q�_�k�d�h�]�h���j�y�^�Z��
�d�Z�j�^�b�h-�b�g�l�_�j�\�Z�e�h�\�� �y�\�e�y�_�l�k�y�� �h�^�g�b�f�� �b�a�� �h�k�g�h�\�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �\�Z�j�b�Z�[�_�e�v�g�h�k�l�b��
�k�_�j�^�_�q�g�h�]�h�� �j�b�l�f�Z���� �<�� �g�h�j�f�_�� �K�D�H�� �k�h�k�l�Z�\�e�y�_�l�� ����-������ �f�k���� �M�\�_�e�b�q�_�g�b�_�� �i�h�d�Z�a�Z�l�_�e�_�c�� �K�D�H��
�]�h�\�h�j�b�l���g�Z�f���h���i�h�\�u�r�_�g�g�h�f���l�h�g�m�k�_���i�Z�j�Z�k�b�f�i�Z�l�b�q�_�k�d�h�c���j�_�]�m�e�y�p�b�b���k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c��
�k�b�k�l�_�f�u���� �<�� �l�Z�[�e�b�p�_�� ���� �i�j�_�^�k�l�Z�\�e�_�g�u�� �j�_�a�m�e�v�l�Z�l�u�� �b�a�f�_�j�_�g�b�y�� �k�j�_�^�g�_�]�h�� �d�\�Z�^�j�Z�l�b�q�_�k�d�h�]�h��
�h�l�d�e�h�g�_�g�b�y���k�l�m�^�_�g�l�h�\���i�_�j�\�h�]�h���b���q�_�l�\�_�j�l�h�]�h���d�m�j�k�h�\���h�[�m�q�_�g�b�y�� 



51 
 

�L�Z�[�e�b�p�Z�������K�j�_�^�g�_�_���d�\�Z�^�j�Z�l�b�q�_�k�d�h�_���h�l�d�e�h�g�_�g�b�_�����K�D�H�� �m���k�l�m�^�_�g�l�h�\���i�_�j�\�h�]�h���b��
�q�_�l�\�_�j�l�h�]�h���d�m�j�k�h�\ 

�D�m�j�k��
�h�[�m�q�_�g�b�y��
�k�l�m�^�_�g�l�h�\ 

�X�g�h�r�b �>�_�\�m�r�d�b �>�h�k�l�h�\�_�j�g�h�k�l�v 
���j�� M�“m �G Cv M�“m �G Cv 

�����d�m�j�k �����������“�������� 32,56 48,00 �����������“�������� 30,64 34,51 �j�“�������� 

�����d�m�j�k �����������“���������� 32,44 42,33 �����������“�������� 23,76 50,89 �j���������� 

 

�M�� �k�l�m�^�_�g�l�h�\�� �i�_�j�\�h�]�h�� �b�� �q�_�l�\�_�j�l�h�]�h�� �d�m�j�k�Z�� �i�h�d�Z�a�Z�l�_�e�v�� �K�D�H�� �[�u�e�� �i�j�b�[�e�b�`�_�g�� �d��
�k�j�_�^�g�_�f�m�� �a�g�Z�q�_�g�b�x�� �g�h�j�f�u���� �K�j�_�^�g�_�_�� �d�\�Z�^�j�Z�l�b�q�_�k�d�h�_�� �h�l�d�e�h�g�_�g�b�_�� �m�� �x�g�h�r�_�c�� �i�_�j�\�h�]�h��
�d�m�j�k�Z�� �k�h�k�l�Z�\�b�e�h�� ������������ �m�� �x�g�h�r�_�c�� �q�_�l�\�_�j�l�h�]�h�� �d�m�j�k�Z�� �������������� �M�� �k�l�m�^�_�g�l�h�d �i�_�j�\�h�]�h�� �d�m�j�k�Z��
�K�D�H�� �i�j�_�\�u�k�b�e�h�� �\�_�j�o�g�x�x�� �]�j�Z�g�b�p�m�� �g�h�j�f�u�� ������������ �m�� �k�l�m�^�_�g�l�h�d�� �q�_�l�\�z�j�l�h�]�h�� �d�m�j�k�Z�� �K�D�H��
�[�u�e�h�� �\�� �g�h�j�f�_���� �g�h�� �k�� �l�_�g�^�_�g�p�b�_�c�� �d�� �g�b�`�g�_�c�� �]�j�Z�g�b�p�_�� �������������� �I�h�d�Z�a�Z�l�_�e�b�� �K�D�H�� �^�_�\�m�r�_�d��
�q�_�l�\�_�j�l�h�]�h�� �d�m�j�k�Z�� �]�h�\�h�j�y�l�� �h�� �i�h�\�u�r�_�g�b�b�� �l�h�g�m�k�Z�� �k�b�f�i�Z�l�b�q�_�k�d�h�]�h�� �h�l�^�_�e�Z�� �<�G�K�� �\��
�j�_�]�m�e�y�p�b�b�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c�� �k�b�k�l�_�f�u���� �M�� �k�l�m�^�_�g�l�h�d�� �i�_�j�\�h�]�h�� �d�m�j�k�Z�� �f�u�� �g�Z�[�e�x�^�Z�e�b��
�m�k�b�e�_�g�b�_�� �i�Z�j�Z�k�b�f�i�Z�l�b�q�_�k�d�b�o�� �\�e�b�y�g�b�c�� �<�G�K�� �g�Z�� �j�_�]�m�e�y�p�b�x�� �k�_�j�^�_�q�g�h�]�h�� �j�b�l�f�Z���� �Z�� �m��
�k�l�m�^�_�g�l�h�d�� �q�_�l�\�_�j�l�h�]�h�� �d�m�j�k�Z���± �m�k�b�e�_�g�b�_�� �k�b�f�i�Z�l�b�q�_�k�d�b�o�� �\�e�b�y�g�b�c�� �\�_�]�_�l�Z�l�b�\�g�h�c�� �g�_�j�\�g�h�c��
�k�b�k�l�_�f�u���g�Z���j�_�]�m�e�y�p�b�x���k�_�j�^�_�q�g�h�]�h���j�b�l�f�Z�� 

 

�<�u�\�h�^�u 
 

������ �M�� �k�l�m�^�_�g�l�h�\�� �i�_�j�\�h�]�h�� �d�m�j�k�Z�� �i�h�� �f�_�l�h�^�b�d�_�� �h�i�j�_�^�_�e�_�g�b�y�� �k�l�j�_�k�k�h�m�k�l�h�c�q�b�\�h�k�l�b�� �b��
�k�h�p�b�Z�e�v�g�h�c�� �Z�^�Z�i�l�Z�p�b�b�� �O�h�e�f�k�Z�� �b�� �J�Z�]�_���� �[�h�e�_�_�� �g�b�a�d�Z�y�� �k�h�i�j�h�l�b�\�e�y�_�f�h�k�l�v�� �d�� �k�l�j�_�k�k�m�� �b��
�[�h�e�v�r�h�c�� �j�b�k�d�� �\�h�a�g�b�d�g�h�\�_�g�b�y�� �d�Z�d�h�]�h-�e�b�[�h�� �a�Z�[�h�e�_�\�Z�g�b�y���� �l�j�_�[�m�_�l�k�y�� �d�h�g�k�m�e�v�l�Z�p�b�y��
�k�i�_�p�b�Z�e�b�k�l�h�\���� �m �k�l�m�^�_�g�l�h�\�� ���� �d�m�j�k�Z�� �k�l�_�i�_�g�v�� �k�h�i�j�h�l�b�\�e�y�_�f�h�k�l�b�� �k�l�j�_�k�k�m�� �i�j�b�[�e�b�`�Z�_�l�k�y�� �d��
�i�h�j�h�]�h�\�h�c���� �j�_�d�h�f�_�g�^�m�_�l�k�y�� �i�j�h�\�h�^�b�l�v�� �i�j�h�n�b�e�Z�d�l�b�q�_�k�d�b�_�� �f�_�j�h�i�j�b�y�l�b�y�� �i�h�� �k�g�b�`�_�g�b�x��
�m�j�h�\�g�y���k�l�j�_�k�k�Z�� 

 ������ �M�� �x�g�h�r�_�c�� �i�_�j�\�h�]�h�� �d�m�j�k�Z�� �b�� �^�_�\�m�r�_�d�� ���� �d�m�j�k�Z�� �i�j�_�h�[�e�Z�^�Z�e�b�� �\�e�b�y�g�b�y��
�k�b�f�i�Z�l�b�q�_�k�d�h�]�h�� �h�l�^�_�e�Z�� �\�_�]�_�l�Z�l�b�\�g�h�c�� �g�_�j�\�g�h�c�� �k�b�k�l�_�f�u���� �Z�� �m�� �k�l�m�^�_�g�l�h�d�� �i�_�j�\�h�]�h�� �d�m�j�k�Z�� �b��
�x�g�h�r�_�c�� ���� �d�m�j�k�Z�� �i�j�_�h�[�e�Z�^�Z�e�b�� �i�Z�j�Z�k�b�f�i�Z�l�b�q�_�k�d�b�_�� �\�e�b�y�g�b�y�� �j�_�]�m�e�y�p�b�b�� �k�_�j�^�_�q�g�h-
�k�h�k�m�^�b�k�l�h�c���k�b�k�l�_�f�u�� 

������ �I�h�d�Z�a�Z�l�_�e�b�� �k�j�_�^�g�_�c�� �q�Z�k�l�h�l�u�� �k�_�j�^�_�q�g�u�o�� �k�h�d�j�Z�s�_�g�b�c�� �k�l�m�^�_�g�l�h�\�� �i�_�j�\�h�]�h�� �b��
�q�_�l�\�_�j�l�h�]�h���d�m�j�k�h�\���k�h�h�l�\�_�l�k�l�\�h�\�Z�e�b���k�j�_�^�g�_�\�h�a�j�Z�k�l�g�h�c���g�h�j�f�_���� 

������ �K�j�_�^�g�_�_�� �d�\�Z�^�j�Z�l�b�q�_�k�d�h�_�� �h�l�d�e�h�g�_�g�b�_�� �[�u�e�h�� �i�j�b�[�e�b�`�_�g�h�� �d�� �a�g�Z�q�_�g�b�y�f�� �g�h�j�f�u�� �m��
�[�h�e�v�r�b�g�k�l�\�Z�� �h�[�k�e�_�^�h�\�Z�g�g�u�o�� �k�l�m�^�_�g�l�h�\�� �i�_�j�\�h�]�h�� �b�� �q�_�l�\�_�j�l�h�]�h�� �d�m�j�k�h�\���� �M�� �k�l�m�^�_�g�l�h�d��
�q�_�l�\�_�j�l�h�]�h�� �d�m�j�k�Z�� �[�u�e�h�� �h�l�f�_�q�_�g�h�� �m�k�b�e�_�g�b�_�� �k�b�f�i�Z�l�b�q�_�k�d�b�o�� �\�e�b�y�g�b�c�� �\�_�]�_�l�Z�l�b�\�g�h�c��
�g�_�j�\�g�h�c�� �k�b�k�l�_�f�u�� �g�Z�� �j�_�]�m�e�y�p�b�x�� �k�_�j�^�_�q�g�h�]�h�� �j�b�l�f�Z���� �Z�� �m�� �k�l�m�^�_�g�l�h�d�� �i�_�j�\�h�]�h�� �d�m�j�k�Z��
�m�k�b�e�_�g�b�_�� �i�Z�j�Z�k�b�f�i�Z�l�b�q�_�k�d�b�o�� �\�e�b�y�g�b�c�� �\�_�]�_�l�Z�l�b�\�g�h�c�� �g�_�j�\�g�h�c�� �k�b�k�l�_�f�u�� �g�Z�� �j�_�]�m�e�y�p�b�x��
�k�_�j�^�_�q�g�h�]�h���j�b�l�f�Z�� 

 

�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 
 

1. �;�Z�]�g�_�l�h�\�Z���� �?���:���� �;�b�h�b�g�n�h�j�f�Z�p�b�h�g�g�u�c�� �Z�g�Z�e�b�a�� �n�Z�d�l�h�j�h�\�� �j�b�k�d�Z���� �\�e�b�y�x�s�b�o�� �g�Z��
�a�^�h�j�h�\�v�_���m�q�Z�k�l�g�b�d�h�\���h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�]�h���i�j�h�p�_�k�k�Z���\���m�k�e�h�\�b�y�o���O�F�:�H���X�]�j�u�����Z�\�l�h�j�_�n����
�^�b�k�����^�h�d�l�����[�b�h�e�����g�Z�m�d�����± �K�m�j�]�m�l�����������������K������-�������B�a�\�_�k�l�b�y���K�Z�f�Z�j�k�d�h�]�h���g�Z�m�q�g�h�]�h���p�_�g�l�j�Z��
�J�h�k�k�b�c�k�d�h�c���Z�d�Z�^�_�f�b�b���g�Z�m�d�����l�h�f�����������‹�������������������������������� 

2. �D�Z�l�Z�r�b�g�k�d�Z�y���� �E���B���� �:�g�Z�e�b�a�� �n�Z�d�l�h�j�h�\���� �h�d�Z�a�u�\�Z�x�s�b�o�� �\�e�b�y�g�b�_�� �g�Z�� �n�h�j�f�b�j�h�\�Z�g�b�_��
�a�^�h�j�h�\�v�y�� �]�h�j�h�^�k�d�b�o�� �b�� �k�_�e�v�k�d�b�o�� �r�d�h�e�v�g�b�d�h�\�� ���� �E���B���� �D�Z�l�Z�r�b�g�k�d�Z�y���� �E���<���� �=�m�[�Z�g�h�\�Z�� ������
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�K�h�\�j�_�f�_�g�g�u�_�� �i�j�h�[�e�_�f�u�� �g�Z�m�d�b�� �b�� �h�[�j�Z�a�h�\�Z�g�b�y���� ������������ �‹�� ������ �8�5�/����
http://www.scienceeducation.ru/118-���������������^�Z�l�Z���h�[�j�Z�s�_�g�b�y������������������������������ 

3. �D�Z�l�Z�r�b�g�k�d�Z�y���� �E���B���� �H�p�_�g�d�Z�� �n�m�g�d�p�b�h�g�Z�e�v�g�h�]�h�� �k�h�k�l�h�y�g�b�y�� �h�j�]�Z�g�b�a�f�Z�� �r�d�h�e�v�g�b�d�h�\��
�f�_�l�h�^�h�f���\�Z�j�b�Z�p�b�h�g�g�h�c���d�Z�j�^�b�h�b�g�l�_�j�\�Z�e�h�f�_�l�j�b�b�������E���B�����D�Z�l�Z�r�b�g�k�d�Z�y�����E���<�����=�m�[�Z�g�h�\�Z��
������ �K�h�\�j�_�f�_�g�g�u�_�� �i�j�h�[�e�_�f�u�� �g�Z�m�d�b�� �b�� �h�[�j�Z�a�h�\�Z�g�b�y���� ������������ �‹�� ������ �8�5�/����
http://www.science-education.ru/119-���������������^�Z�l�Z���h�[�j�Z�s�_�g�b�y���������������������������� 

4. �D�Z�l�Z�r�b�g�k�d�Z�y���� �E���B���� �B�k�k�e�_�^�h�\�Z�g�b�_�� �f�h�j�n�h�n�m�g�d�p�b�h�g�Z�e�v�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �k�l�Z�j�r�b�o��
�r�d�h�e�v�g�b�d�h�\�� �B�r�b�f�k�d�h�]�h�� �j�Z�c�h�g�Z�� ���� �E���B���� �D�Z�l�Z�r�b�g�k�d�Z�y���� �E���<���� �=�m�[�Z�g�h�\�Z�� ������ �<�_�k�l�g�b�d��
�L�x�f�_�g�k�d�h�]�h���]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���m�g�b�\�_�j�k�b�l�_�l�Z�����������������‹�������K����������-117.  

5. �K�h�e�h�\�v�_�\���� �<���K���� �:�g�l�j�h�i�h�f�_�l�j�b�q�_�k�d�b�_�� �i�Z�j�Z�f�_�l�j�u�� �b�� �m�j�h�\�_�g�v�� �n�b�a�b�q�_�k�d�h�]�h�� �j�Z�a�\�b�l�b�y��
�m�q�Z�s�b�o�k�y�� ����-������ �e�_�l�� �]���� �I�_�l�j�h�i�Z�\�e�h�\�k�d�Z�� ���� �<���K���� �K�h�e�h�\�v�_�\���� �J���<���� �;�Z�[�_�c�d�h�� ������ �<�_�k�l�g�b�d��
�D�m�j�]�Z�g�k�d�h�]�h�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h�� �m�g�b�\�_�j�k�b�l�_�l�Z���� �K�_�j�b�y���� �N�b�a�b�h�e�h�]�b�y����
�i�k�b�o�h�n�b�a�b�h�e�h�]�b�y�����i�k�b�o�h�e�h�]�b�y���b���f�_�^�b�p�b�g�Z�����������������‹�������K����������-144. 

�‹���G���G�����>�_�j�_�q�Z������������ 
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�M�>�D����������15.074  
�H�p�_�g�d�Z���n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�o���k�\�h�c�k�l�\���e�_�d�Z�j�k�l�\�_�g�g�u�o��

�i�j�_�i�Z�j�Z�l�h�\���©�B�k�d�m�k�k�l�\�_�g�g�h�c���k�e�_�a�u�ª 
 

�;�m�]�Z�_�\���=���:�� 

 
�N�=�;�H�M���<�H���M�j�Z�e�v�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���f�_�^�b�p�b�g�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l 

 
�<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �h�p�_�g�b�\�Z�x�l�k�y�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z�� ���h�k�f�h�e�y�j�g�h�k�l�v���� �k�l�_�i�_�g�v��
�k�f�Z�q�b�\�Z�g�b�y���� �i�j�_�i�Z�j�Z�l�h�\���©�B�k�d�m�k�k�l�\�_�g�g�h�c�� �k�e�_�a�u�ª �b�k�i�h�e�v�a�m�_�f�u�o�� �^�e�y�� �e�_�q�_�g�b�y��
�k�b�g�^�j�h�f�Z���©�k�m�o�h�]�h�� �]�e�Z�a�Z�ª���� �I�j�b�\�_�^�_�g�u�� �f�_�l�h�^�u���� �k�� �i�h�f�h�s�v�x�� �d�h�l�h�j�u�o�� �h�i�j�_�^�_�e�y�e�b�k�v��
�h�k�f�h�e�y�j�g�h�k�l�v�� �b�� �d�j�Z�_�\�h�c�� �m�]�h�e�� �k�f�Z�q�b�\�Z�g�b�y���� �I�h�d�Z�a�Z�g�Z�� �a�g�Z�q�b�f�h�k�l�v�� �]�b�i�h�l�h�g�b�q�g�h�k�l�b��
�b�k�k�e�_�^�m�_�f�u�o���e�_�d�Z�j�k�l�\�_�g�g�u�o���i�j�_�i�Z�j�Z�l�h�\�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �i�j�_�i�Z�j�Z�l�u���©�B�k�d�m�k�k�l�\�_�g�g�h�c�� �k�e�_�a�u�ª���� �k�b�g�^�j�h�f�� �k�m�o�h�]�h�� �]�e�Z�a�Z����
�h�k�f�h�e�y�j�g�h�k�l�v�����k�f�Z�q�b�\�Z�g�b�_�����]�b�i�h�l�h�g�b�q�g�h�k�l�v�����k�e�z�a�g�Z�y���`�b�^�d�h�k�l�v. 
 

�<�\�_�^�_�g�b�_ 
 
�<�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y�� �h�l�f�_�q�Z�_�l�k�y�� �j�h�k�l�� �j�Z�a�\�b�l�b�y�� �k�b�g�^�j�h�f�Z���©�k�m�o�h�]�h�� �]�e�Z�a�Z�ª ���K�K�=������

�d�h�l�h�j�u�c���h�l�^�_�e�v�g�u�_���Z�\�l�h�j�u���i�j�b�q�b�k�e�y�x�l���d���[�h�e�_�a�g�y�f���p�b�\�b�e�b�a�Z�p�b�b�����;�h�e�_�_�����������g�Z�k�_�e�_�g�b�y��
�g�h�\�u�o�� �b�g�^�m�k�l�j�b�Z�e�v�g�u�o�� �k�l�j�Z�g�� �f�b�j�Z�� �k�l�j�Z�^�Z�_�l�� �^�Z�g�g�u�f�� �a�Z�[�h�e�_�\�Z�g�b�_�f�>������ ���@���� �M�\�e�Z�`�g�_�g�b�_��
�]�e�Z�a�g�h�c���i�h�\�_�j�o�g�h�k�l�b���b���k�l�Z�[�b�e�b�a�Z�p�b�y���k�e�_�a�g�h�c���i�e�_�g�d�b���y�\�e�y�x�l�k�y���h�k�g�h�\�g�u�f���g�Z�i�j�Z�\�e�_�g�b�_�f��
�e�_�q�_�g�b�y�� �[�h�e�v�g�u�o�� �k�� �k�b�g�^�j�h�f�h�f�� �©�k�m�o�h�]�h�� �]�e�Z�a�Z�ª���� �>�e�y�� �w�l�h�]�h�� �b�k�i�h�e�v�a�m�x�l�� �j�Z�a�e�b�q�g�u�_��
�a�Z�f�_�g�b�l�_�e�b�� �k�e�_�a�g�h�c�� �`�b�^�d�h�k�l�b���� �N�Z�j�f�Z�d�h�e�h�]�b�q�_�k�d�b�c�� �w�n�n�_�d�l�� �w�l�b�o�� �i�j�_�i�Z�j�Z�l�h�\��
�h�[�m�k�e�h�\�e�_�g�� �b�o�� �i�j�h�l�_�a�b�j�m�x�s�b�f�� �^�_�c�k�l�\�b�_�f�� �g�Z�� �\�h�^�y�g�b�k�l�h-�f�m�p�b�g�h�\�u�c�� �k�e�h�c��
�i�j�_�j�h�]�h�\�b�q�g�h�c���k�e�_�a�g�h�c���i�e�_�g�d�b�>���@�� 

�P�_�e�v���± �b�k�k�e�_�^�h�\�Z�l�v�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z�� ���h�k�f�h�e�y�j�g�h�k�l�v���� �k�f�Z�q�b�\�Z�g�b�_����
�i�j�_�i�Z�j�Z�l�h�\���©�b�k�d�m�k�k�l�\�_�g�g�h�c���k�e�_�a�u�ª�� 

�A�Z�^�Z�q�b�� 
�H�i�j�_�^�_�e�b�l�v�� �b�� �k�j�Z�\�g�b�l�v�� �h�k�f�h�e�y�j�g�h�k�l�v�� ��b���� �b�k�k�e�_�^�m�_�f�u�o�� �i�j�_�i�Z�j�Z�l�h�\�� �b�� �k�e�_�a�g�h�c��

�`�b�^�d�h�k�l�b�� 
�H�i�j�_�^�_�e�b�l�v���k�l�_�i�_�g�v���k�f�Z�q�b�\�Z�g�b�y������) �b�k�k�e�_�^�m�_�f�u�o���i�j�_�i�Z�j�Z�l�h�\���� 

 
�F�Z�l�_�j�b�Z�e�u���b���f�_�l�h�^�u 
 
�G�Z�� �[�Z�a�_�� �d�Z�n�_�^�j�u���©�H�[�s�_�c�� �o�b�f�b�b�ª �N�=�;�H�M�� �<�H�� �M�=�F�M�� �[�u�e�� �i�j�h�\�_�^�_�g�� �Z�g�Z�e�b�a��

�k�e�_�^�m�x�s�b�o�� �e�_�d�Z�j�k�l�\�_�g�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\���©�b�k�d�m�k�k�l�\�_�g�g�h�c�� �k�e�_�a�u�ª���� �K�e�_�a�Z�� �g�Z�l�m�j�Z�e�v�g�Z�y��
(Alcon�������H�d�k�b�Z�e��Santen�������=�b�i�j�h�f�_�e�h�a�Z-�I����Unimed Pharma�������>�_�n�b�k�e�_�a�����K�b�g�l�_�a������ 

�H�p�_�g�b�\�Z�_�f�u�_�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_�� �k�\�h�c�k�l�\�Z���� �H�k�f�h�e�y�j�g�h�k�l�v��b������ �D�j�Z�_�\�h�c�� �m�]�h�e��
�k�f�Z�q�b�\�Z�g�b�y���������� �F�_�l�h�^�u�� �h�i�j�_�^�_�e�_�g�b�y���� ������ �D�j�b�h�k�d�h�i�b�q�_�k�d�b�f�� �f�_�l�h�^�h�f�� �h�i�j�_�^�_�e�y�e�Z�k�v��
�h�k�f�h�e�y�j�g�h�k�l�v���� ������ �F�_�l�h�^�� �j�Z�k�l�_�d�Z�x�s�_�c�k�y�� �d�Z�i�e�b�� �k�� �i�h�f�h�s�v�x�� �d�Z�l�_�l�h�f�_�l�j�Z�� �h�i�j�_�^�_�e�y�e�k�y��
�d�j�Z�_�\�h�c���m�]�h�e���k�f�Z�q�b�\�Z�g�b�y���� 

�H�k�f�h�e�y�j�g�h�k�l�v���k�e�z�a�g�h�c���`�b�^�d�h�k�l�b���j�Z�\�g�Z�����������f�f�h�e�v���d�]��+2O [5]. 
�H�p�_�g�d�Z�� �d�j�Z�_�\�h�]�h�� �m�]�e�Z�� �k�f�Z�q�b�\�Z�g�b�y���� ���������!�������ƒ- �k�f�Z�q�b�\�Z�g�b�_�� �h�l�k�m�l�k�l�\�m�_�l�� 2) 

�����ƒ�������������ƒ�± �g�b�a�d�Z�y���k�l�_�i�_�g�v���k�f�Z�q�b�\�Z�g�b�y���������������ƒ���������� �ƒ �± �k�j�_�^�g�y�y���k�l�_�i�_�g�v���k�f�Z�q�b�\�Z�g�b�y����������
0�ƒ�������������ƒ �± �\�u�k�h�d�Z�y���k�l�_�i�_�g�v���k�f�Z�q�b�\�Z�g�b�y�>���@���� 

�K�l�Z�l�b�k�l�b�q�_�k�d�b�c���Z�g�Z�e�b�a���j�_�a�m�e�v�l�Z�l�h�\���\�u�i�h�e�g�_�g���\��Microsoft Excel 2010. 
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�J�_�a�m�e�v�l�Z�l�u���b�k�k�e�_�^�h�\�Z�g�b�y���b���b�o���h�[�k�m�`�^�_�g�b�_ 
 
�<�� �o�h�^�_�� �h�i�j�_�^�_�e�_�g�b�y�� �h�k�f�h�e�y�j�g�h�k�l�b�� �b�� �d�j�Z�_�\�h�]�h�� �m�]�e�Z�� �k�f�Z�q�b�\�Z�g�b�y���� �[�u�e�b�� �i�h�e�m�q�_�g�u��

�k�e�_�^�m�x�s�b�_���^�Z�g�g�u�_�����l�Z�[�e������ 
 

�L�Z�[�e�b�p�Z������ �A�g�Z�q�_�g�b�y���b�k�k�e�_�^�m�_�f�u�o���k�\�h�c�k�l�\���i�j�_�i�Z�j�Z�l�h�\ 

�G�Z�a�\�Z�g�b�_ b, 
�f�f�h�e�v���d�]�

H2O 

�D�j�Z�_�\�h�c���m�]�h�e��
�k�f�Z�q�b�\�Z�g�b�y 

������ 
�>�_�n�b�k�e�_�a�� 252 23,2�ƒ 
�H�d�k�b�Z�e 237 32,4�ƒ 
�K�e�_�a�Z��
�g�Z�l�m�j�Z�e�v�g�Z�y 

264 28,6�ƒ 

�=�b�i�j�h�f�_�e�h�a�Z-�I  261 26,6�ƒ 
 
�G�Z�b�[�h�e�_�_�� �]�b�i�h�l�h�g�b�q�g�u�f�� �i�j�_�i�Z�j�Z�l�h�f���� �i�h�� �h�l�g�h�r�_�g�b�x�� �d�� �k�e�_�a�g�h�c�� �`�b�^�d�h�k�l�b��b=308), 

�y�\�e�y�_�l�k�y�� �H�d�k�b�Z�e�� ��b� ������������ �g�Z�b�f�_�g�_�_�� �]�b�i�h�l�h�g�b�q�g�u�c�� �K�e�_�a�Z�� �g�Z�l�m�j�Z�e�v�g�Z�y�� ��b=264). 
�>�_�n�b�k�e�_�a��(b� ���������� �b�� �=�b�i�j�h�f�_�e�h�a�Z-�I�� ��b� ���������� �a�Z�g�b�f�Z�x�l�� �i�j�h�f�_�`�m�l�h�q�g�h�_�� �i�h�e�h�`�_�g�b�_��
���j�b�k�������� 

�<�� �i�_�j�b�h�^�� �\�h�k�i�Z�e�_�g�b�y�� �k�e�_�a�g�Z�y�� �`�b�^�d�h�k�l�v�� �k�l�Z�g�h�\�b�l�k�y�� �]�b�i�_�j�h�k�f�h�e�y�j�g�h�c���� �I�j�_�i�Z�j�Z�l�u��
�`�_�� �y�\�e�y�x�l�k�y�� �]�b�i�h�l�h�g�b�q�g�u�f�b���� �i�j�_�^�h�l�\�j�Z�s�Z�y�� �^�_�]�b�^�j�Z�l�Z�p�b�x���i�h�\�_�j�o�g�h�k�l�b�� �w�i�b�l�_�e�b�y��
�j�h�]�h�\�b�p�u���b���d�h�g�t�x�g�d�l�b�\�u��[6]. 

�G�Z�b�f�_�g�v�r�b�f�� �d�j�Z�_�\�u�f�� �m�]�e�h�f�� �k�f�Z�q�b�\�Z�g�b�y�� �h�[�e�Z�^�Z�_�l�� �>�_�n�b�k�e�_�a�� ����� ���������ƒ������
�g�Z�b�[�h�e�v�r�b�f���H�d�k�b�Z�e������� ���������ƒ�������=�b�i�j�h�f�_�e�h�a�Z-�I������� ���������ƒ�����b���K�e�_�a�Z���g�Z�l�m�j�Z�e�v�g�Z�y������� ���������ƒ����
�a�Z�g�b�f�Z�x�l���i�j�h�f�_�`�m�l�h�q�g�h�_���i�h�e�h�`�_�g�b�_�����D�j�Z�_�\�h�c���m�]�h�e���k�f�Z�q�b�\�Z�g�b�y���\�k�_�o���i�j�_�i�Z�j�Z�l�h�\���e�_�`�b�l��
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�k�b�k�l�_�f�g�h�]�h�� �w�n�n�_�d�l�Z�� �b�� �f�h�`�_�l�� �k�e�m�`�b�l�v�� �Z�e�v�l�_�j�g�Z�l�b�\�h�c�� �\�g�m�l�j�b�\�_�g�g�h�f�m�� �i�m�l�b�� �\�\�_�^�_�g�b�y��
�e�_�d�Z�j�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\���� 

�K�j�_�^�g�b�c���f�_�^�b�p�b�g�k�d�b�c���i�_�j�k�h�g�Z�e���^�h�\�h�e�v�g�h���q�Z�k�l�h���k�l�Z�e�d�b�\�Z�_�l�k�y���k���l�j�m�^�g�h�^�h�k�l�m�i�g�u�f�b��
�\�_�g�Z�f�b���^�e�y���\�\�_�^�_�g�b�y���e�_�d�Z�j�k�l�\�_�g�g�u�o���\�_�s�_�k�l�\�����I�h�^�l�\�_�j�`�^�Z�_�l���^�Z�g�g�u�_���k�e�h�\�Z���i�j�h�\�_�^�_�g�g�h�_��
�g�Z�f�b�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �D�h�f�i�e�_�d�k�g�u�c�� �Z�g�Z�e�b�a�� �k�i�h�k�h�[�h�\�� �\�\�_�^�_�g�b�y�� �e�_�d�Z�j�k�l�\�_�g�g�u�o�� �k�j�_�^�k�l�\��
�i�j�b�� �a�Z�l�j�m�^�g�_�g�g�h�f�� �\�_�g�h�a�g�h�f�� �^�h�k�l�m�i�_�� �k�j�_�^�b�� �k�j�_�^�g�_�]�h�� �f�_�^�b�p�b�g�k�d�h�]�h�� �i�_�j�k�h�g�Z�e�Z�� �=�:�M�A��
�©�=�D�;���b�f�����G�����B�����I�b�j�h�]�h�\�Z�ª ���������q�_�e�h�\�_�d�����]���H�j�_�g�[�m�j�]�Z�� 

�A�Z�^�Z�q�Z�f�b���b�k�k�e�_�^�h�\�Z�g�b�y���y�\�e�y�e�b�k�v�� 
�������I�j�h�\�_�k�l�b���Z�g�d�_�l�b�j�h�\�Z�g�b�_���k�j�_�^�g�_�]�h���f�_�^�b�p�b�g�k�d�h�]�h���i�_�j�k�h�g�Z�e�Z���=�:�M�A���©�=�D�;���b�f�����G�����B����

�I�b�j�h�]�h�\�Z�ª; 
������ �<�u�y�\�b�l�v�� �d�Z�l�_�]�h�j�b�x�� �i�Z�p�b�_�g�l�h�\�� �k�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �\�k�l�j�_�q�Z�x�s�b�f�k�y�� �a�Z�l�j�m�^�g�_�g�g�u�f��

�\�_�g�h�a�g�u�f���^�h�k�l�m�i�h�f�� 
�������<�u�y�k�g�b�l�v���l�Z�d�l�b�d�m���i�h�\�_�^�_�g�b�y���f�_�^�b�p�b�g�k�d�h�c���k�_�k�l�j�u���\���^�Z�g�g�h�c���k�b�l�m�Z�p�b�b�� 
������ �H�i�j�_�^�_�e�b�l�v�� �k�j�_�^�b�� �^�Z�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �i�Z�p�b�_�g�l�h�\�� �q�Z�k�l�h�l�m�� �\�h�a�g�b�d�g�h�\�_�g�b�y��

�h�k�e�h�`�g�_�g�b�c�� 
�G�Z�f�b�� �[�u�e�� �i�j�h�\�_�^�_�g�� �h�i�j�h�k�� �f�_�^�b�p�b�g�k�d�b�o�� �k�_�k�l�_�j�� �h�l�^�_�e�_�g�b�c�� �j�Z�a�e�b�q�g�h�]�h�� �i�j�h�n�b�e�y��

�=�:�M�A���©�=�D�;�� �b�f���� �G���� �B���� �I�b�j�h�]�h�\�Z�ª���� �Z�� �b�f�_�g�g�h���� �o�b�j�m�j�]�b�q�_�k�d�b�o�� ���������� �j�_�Z�g�b�f�Z�p�b�h�g�g�u�o�� ����������
�i�Z�e�e�b�Z�l�b�\�g�h�]�h�������������g�_�\�j�h�e�h�]�b�q�_�k�d�b�o�����������b���d�Z�j�^�b�h�e�h�]�b�q�_�k�d�b�o�����������b���i�h�e�m�q�_�g�u���k�e�_�^�m�x�s�b�_��
�j�_�a�m�e�v�l�Z�l�u�� 

�<�� ���������� �k�e�m�q�Z�_�\�� �\�h�a�g�b�d�Z�e�b�� �l�j�m�^�g�h�k�l�b�� �\�g�m�l�j�b�\�_�g�g�h�]�h�� �^�h�k�l�m�i�Z�� �<�� �������� �k�e�m�q�Z�_�\��
�\�_�g�h�a�g�u�c�� �^�h�k�l�m�i�� �a�Z�l�j�m�^�g�_�g�� �m�� �l�y�`�_�e�h�[�h�e�v�g�u�o�� �b�� �h�k�e�Z�[�e�_�g�g�u�o�� �i�Z�p�b�_�g�l�h�\���� �\�� ��������- �w�l�h��
�i�Z�p�b�_�g�l�u���i�h�`�b�e�h�]�h���b���k�l�Z�j�q�_�k�d�h�]�h���\�h�a�j�Z�k�l�Z������������- �i�Z�p�b�_�g�l�u�����g�Z�o�h�^�y�s�b�_�k�y���[�_�a���k�h�a�g�Z�g�b�y����
�\����������- �w�l�h���b�k�l�h�s�_�g�g�u�_���i�Z�p�b�_�g�l�u�� �L�Z�d���`�_���i�j�b���h�i�j�h�k�_���\�u�y�k�g�b�e�h�k�v�����q�l�h���h�k�e�h�`�g�_�g�b�y���i�j�b��



60 
 

�\�g�m�l�j�b�\�_�g�g�h�f�� �^�h�k�l�m�i�_�� �\�h�a�g�b�d�Z�x�l�� �m�� �i�Z�p�b�_�g�l�h�\�� �b�f�_�g�g�h�� �w�l�b�o�� �]�j�m�i�i���� �D�� �g�Z�b�[�h�e�_�_�� �q�Z�k�l�h��
�\�h�a�g�b�d�Z�x�s�b�f�� �h�k�e�h�`�g�_�g�b�y�f�� �h�l�g�h�k�y�l���� �\�� �������� �k�e�m�q�Z�_�\��- �d�j�h�\�h�b�a�e�b�y�g�b�_�� �\�� �f�_�k�l�_�� �i�j�h�d�h�e�Z��
�\�_�g�u���� ��3% - �Z�e�e�_�j�]�b�q�_�k�d�b�_�� �j�_�Z�d�p�b�b���� ��������- �k�i�Z�a�f�� �\�_�g�u�� �\�h�� �\�j�_�f�y�� �i�j�h�d�h�e�Z���� �L�Z�d�l�b�d�Z��
�i�h�\�_�^�_�g�b�y�� �f�_�^�b�p�b�g�k�d�b�o�� �k�_�k�l�_�j�� �i�h�� �^�Z�g�g�u�f�� �h�i�j�h�k�Z�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �k�e�_�^�m�x�s�_�f���� �\�� ��������
�k�e�m�q�Z�_�\�� �i�j�_�i�Z�j�Z�l�� �\�\�h�^�y�l�� �\�g�m�l�j�b�f�u�r�_�q�g�h���� �i�_�j�b�n�_�j�b�q�_�k�d�b�c�� �d�Z�l�_�l�_�j�� �m�k�l�Z�g�Z�\�e�b�\�Z�_�l�k�y�� �\��
�������� �k�e�m�q�Z�_�\�� �b�� �\�� �������� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �i�h�\�l�h�j�g�h�_�� �\�\�_�^�_�g�b�_�� �e�_�d�Z�j�k�l�\�_�g�g�h�]�h�� �k�j�_�^�k�l�\�Z�� �\��
�[�h�e�_�_���^�h�k�l�m�i�g�m�x���\�_�g�m���� 

�L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �i�j�h�\�_�^�_�g�g�h�_�� �b�k�k�e�_�^�h�\�Z�g�b�_�� �i�h�^�q�_�j�d�b�\�Z�_�l�� �Z�d�l�m�Z�e�v�g�h�k�l�v�� �i�j�h�[�e�_�f�u��
�\�_�g�h�a�g�h�]�h�� �^�h�k�l�m�i�Z�� �m�� �h�i�j�_�^�_�e�_�g�g�h�c�� �d�Z�l�_�]�h�j�b�b�� �i�Z�p�b�_�g�l�h�\�� �b�� �g�Z�p�_�e�b�\�Z�_�l�� �g�Z�� �i�h�b�k�d��
�Z�e�v�l�_�j�g�Z�l�b�\�g�h�]�h���i�m�l�b���\�\�_�^�_�g�b�y���e�_�d�Z�j�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\�� 

�G�Z�f�b�� �i�j�_�^�e�h�`�_�g�h�� �\�\�_�^�_�g�b�_�� �e�_�d�Z�j�k�l�\�_�g�g�u�o�� �k�j�_�^�k�l�\�� �k�b�k�l�_�f�g�h�]�h�� �^�_�c�k�l�\�b�y�� �q�_�j�_�a��
�i�j�y�f�m�x�� �d�b�r�d�m�� �j�_�d�l�Z�e�v�g�u�f�� �d�Z�l�_�l�_�j�h�f���� �k�� �i�h�f�h�s�v�x�� �d�h�l�h�j�h�]�h�� �e�_�d�Z�j�k�l�\�_�g�g�h�_�� �\�_�s�_�k�l�\�h��
�[�m�^�_�l�� �l�h�q�g�h�� �e�h�d�Z�e�b�a�h�\�Z�l�v�k�y�� �\�� �a�h�g�_�� �f�Z�d�k�b�f�Z�e�v�g�h�]�h�� �\�k�Z�k�u�\�Z�g�b�y�� �i�j�y�f�h�c�� �d�b�r�d�b����
�I�j�_�^�e�Z�]�Z�_�f�h�_�� �m�k�l�j�h�c�k�l�\�h�� �g�_�� �b�f�_�_�l�� �Z�g�Z�e�h�]�h�\�� �b�� �y�\�e�y�_�l�k�y�� �b�g�g�h�\�Z�p�b�h�g�g�u�f�� �\�k�e�_�^�k�l�\�b�_��
�y�\�g�u�o���d�h�g�k�l�j�m�d�l�b�\�g�u�o���h�k�h�[�_�g�g�h�k�l�_�c�� 

�G�Z���j�b�k������ �b�a�h�[�j�Z�`�_�g�Z���k�o�_�f�Z���i�j�b�[�h�j�Z���� �I�j�_�^�e�Z�]�Z�_�f�u�c���i�j�b�[�h�j�� �k�h�k�l�h�b�l�� �b�a���j�_�a�b�g�h�\�h�]�h��
�[�Z�e�e�h�g�Z������������ �h�]�j�Z�g�b�q�b�l�_�e�y������������ �i�_�j�n�h�j�b�j�h�\�Z�g�g�h�c���q�Z�k�l�b���k���h�l�\�_�j�k�l�b�y�f�b������������ �g�Z�d�h�g�_�q�g�b�d�Z��
���������� �h�l�\�_�j�k�l�b�y�� �^�e�y�� �i�h�^�d�e�x�q�_�g�b�y�� �k�b�k�l�_�f�u�� �^�e�y�� �d�Z�i�_�e�v�g�h�]�h�� �\�\�_�^�_�g�b�y�� �e�_�d�Z�j�k�l�\�_�g�g�u�o��
�k�j�_�^�k�l�\���b�e�b���r�i�j�b�p�Z�������������h�l�\�_�j�k�l�b�y���^�e�y���g�Z�^�m�\�Z�g�b�y���[�Z�e�e�h�g�Z���k���Z�g�l�b�\�h�a�\�j�Z�l�g�u�f���d�e�Z�i�Z�g�h�f��
(6). 

 
�J�b�k���� �K�o�_�f�Z���j�_�d�l�Z�e�v�g�h�]�h���d�Z�l�_�l�_�j�Z 

 
�J�_�d�l�Z�e�v�g�u�c���d�Z�l�_�l�_�j���^�e�y���\�\�_�^�_�g�b�y���e�_�d�Z�j�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\���i�j�_�^�k�l�Z�\�e�_�g���g�Z���j�b�k�m�g�d�_���b��

�i�j�_�^�k�l�Z�\�e�y�_�l���k�h�[�h�c���m�k�l�j�h�c�k�l�\�h�����k�h�k�l�h�y�s�_�_���b�a���l�j�m�[�d�b���^�b�Z�f�_�l�j�h�f�������f�f�����^�e�b�g�h�c�����������f�f����
�>�b�k�l�Z�e�v�g�u�c�� �d�h�g�_�p�� �l�j�m�[�d�b�� �a�Z�d�Z�g�q�b�\�Z�_�l�k�y�� �g�Z�d�h�g�_�q�g�b�d�h�f�� ���������� �^�e�b�g�h�c���� �d�h�l�h�j�u�c�� �b�f�_�_�l��
�h�\�Z�e�v�g�m�x���i�Z�e�v�p�_�h�[�j�Z�a�g�m�x���n�h�j�f�m���b���g�_���b�f�_�_�l���h�l�\�_�j�k�l�b�c�����I�j�h�d�k�b�f�Z�e�v�g�u�c���d�h�g�_�p���l�j�m�[�d�b��
�b�f�_�_�l�� �^�\�Z�� �d�h�g�_�q�g�u�o�� �h�l�\�_�j�k�l�b�y�� �����o-�o�h�^�h�\�h�c������ �i�_�j�\�u�c���± �^�e�y�� �i�h�^�d�e�x�q�_�g�b�y�� �k�b�k�l�_�f�u�� �^�e�y��
�d�Z�i�_�e�v�g�h�]�h���\�\�_�^�_�g�b�y���b�e�b���r�i�j�b�p�Z�������������\�l�h�j�h�c�����k�g�Z�[�`�_�g�g�u�c���w�e�Z�k�l�b�q�g�u�f���Z�g�l�b�\�h�a�\�j�Z�l�g�u�f��
�d�e�Z�i�Z�g�h�f�� �^�e�y�� �i�j�_�^�h�l�\�j�Z�s�_�g�b�y�� �m�l�_�q�d�b�� �\�h�a�^�m�o�Z���� �i�j�_�^�g�Z�a�g�Z�q�_�g�� �^�e�y�� �g�Z�i�h�e�g�_�g�b�y��
�w�e�Z�k�l�b�q�_�k�d�h�]�h�� �k�b�e�b�d�h�g�h�\�h�]�h�� �[�Z�e�e�h�g�Z�� �\�h�a�^�m�o�h�f�� ���������� �H�l�� �h�d�h�g�q�Z�g�b�y�� �g�Z�d�h�g�_�q�g�b�d�Z��
�i�j�h�d�k�b�f�Z�e�v�g�_�_���� �g�Z�� �j�Z�k�k�l�h�y�g�b�b�� ������ �f�f������ �l�j�m�[�d�Z�� �k�g�Z�[�`�_�g�Z�� �w�e�Z�k�l�b�q�_�k�d�b�f�� �k�b�e�b�d�h�g�h�\�u�f��
�[�Z�e�e�h�g�h�f�� �������� �k�� �d�Z�g�Z�e�h�f���� �^�e�b�g�h�c�� �������f�f�� �^�e�y�� �_�]�h�� �g�Z�^�m�\�Z�g�b�y���� �d�h�l�h�j�u�c�� �j�Z�k�i�h�e�Z�]�Z�_�l�k�y��
�\�g�m�l�j�b�� �k�l�_�g�d�b�� �l�j�m�[�d�b���� �H�l�� �w�e�Z�k�l�b�q�_�k�d�h�]�h�� �k�b�e�b�d�h�g�h�\�h�]�h�� �[�Z�e�e�h�g�Z�� �i�j�h�d�k�b�f�Z�e�v�g�_�_�� �g�Z��
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�l�j�m�[�d�_���b�f�_�_�l�k�y���h�]�j�Z�g�b�q�b�l�_�e�v�������������^�b�Z�f�_�l�j���d�h�l�h�j�h�]�h�������f�f�����>�e�b�g�Z���q�Z�k�l�b���l�j�m�[�d�b�����d�h�l�h�j�Z�y��
�[�m�^�_�l���j�Z�k�i�h�e�Z�]�Z�l�v�k�y���g�_�i�h�k�j�_�^�k�l�\�_�g�g�h���\���i�j�y�f�h�c���d�b�r�d�_�����������f�f�����h�l���g�Z�d�h�g�_�q�g�b�d�Z���d�Z�l�_�l�_�j�Z��
�^�h�� �h�]�j�Z�g�b�q�b�l�_�e�y���� �b �^�e�b�g�Z�� �q�Z�k�l�b�� �l�j�m�[�d�b�� �\�g�_�� �i�h�e�h�k�l�b�� �i�j�y�f�h�c�� �d�b�r�d�b���k�h�k�l�Z�\�e�y�_�l�� �������f�f����
���h�l�� �h�]�j�Z�g�b�q�b�l�_�e�y�� �^�h�� �^�\�m�o�� �d�h�g�_�q�g�u�o�� �h�l�\�_�j�k�l�b�c������ �F�_�`�^�m�� �w�e�Z�k�l�b�q�_�k�d�b�f�� �k�b�e�b�d�h�g�h�\�u�f��
�[�Z�e�e�h�g�h�f�� �b�� �h�]�j�Z�g�b�q�b�l�_�e�_�f�� �l�j�m�[�d�Z�� �i�_�j�n�h�j�b�j�h�\�Z�g�Z�� ���������� �I�_�j�n�h�j�Z�p�b�h�g�g�u�_�� �h�l�\�_�j�k�l�b�y��
�j�Z�k�i�h�e�h�`�_�g�u�� �\�� �r�Z�o�f�Z�l�g�h�f�� �i�h�j�y�^�d�_���� �b�f�_�x�s�b�_�� ���� �f�f�� �\�� �^�b�Z�f�_�l�j�_���� �d�h�e�b�q�_�k�l�\�h��
�i�_�j�n�h�j�Z�p�b�h�g�g�u�o���h�l�\�_�j�k�l�b�c���± 10-12.  
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�H�l�\�_�j�k�l�b�y�� �f�_�`�^�m�� �[�Z�e�e�h�g�h�f�� �b�� �h�]�j�Z�g�b�q�b�l�_�e�_�f�� �\�� �r�Z�o�f�Z�l�g�h�f�� �i�h�j�y�^�d�_�� �j�Z�k�i�h�e�h�`�_�g�u�� �^�e�y��
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�D�Z�l�_�l�_�j�� �b�a�]�h�l�h�\�e�_�g�� �b�a�� �g�_�c�l�j�Z�e�v�g�h�]�h���� �l�_�j�f�h�i�e�Z�k�l�b�q�g�h�]�h�� �\�u�k�h�d�h�d�Z�q�_�k�l�\�_�g�g�h�]�h��
�e�Z�l�_�d�k�Z-�d�Z�m�q�m�d�Z���� �i�h�d�j�u�l�h�]�h�� �k�b�e�b�d�h�g�h�f���� �d�h�l�h�j�u�c�� �y�\�e�y�_�l�k�y�� ���������� �[�b�h�k�h�\�f�_�k�l�b�f�u�f��
�f�Z�l�_�j�b�Z�e�h�f���� �g�_�� �h�[�e�Z�^�Z�_�l�� �i�b�j�h�]�_�g�g�u�f�b�� �b�� �l�h�d�k�b�q�_�k�d�b�f�b�� �k�\�h�c�k�l�\�Z�f�b�� �b�� �h�[�_�k�i�_�q�b�\�Z�_�l��
�[�_�a�h�i�Z�k�g�h�k�l�v�� �i�Z�p�b�_�g�l�Z�� ���=�H�K�L�� �J�� �B�K�H�� ������������ ��-������������ �=�H�K�L�� �J�� ����������-�������������� �L�Z�d�`�_��
�f�Z�l�_�j�b�Z�e�u�� �y�\�e�y�x�l�k�y�� �w�e�Z�k�l�b�q�g�u�f�b���� �q�l�h�� �m�f�_�g�v�r�Z�_�l�� �\�h�a�f�h�`�g�u�c �^�b�k�d�h�f�n�h�j�l�� �^�e�y��
�i�Z�p�b�_�g�l�Z���b���g�_���l�j�Z�\�f�b�j�m�_�l���k�e�b�a�b�k�l�m�x���h�[�h�e�h�q�d�m���i�j�y�f�h�c���d�b�r�d�b�� 

�J�_�d�l�Z�e�v�g�u�c���d�Z�l�_�l�_�j���^�e�y���\�\�_�^�_�g�b�y���e�_�d�Z�j�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\���j�Z�k�k�q�b�l�Z�g���g�Z���h�^�g�h�d�j�Z�l�g�h�_��
�b�k�i�h�e�v�a�h�\�Z�g�b�_���� �q�l�h�� �i�h�a�\�h�e�b�l�� �b�k�d�e�x�q�b�l�v�� �\�h�a�f�h�`�g�u�c�� �j�b�k�d�� �^�_�n�h�j�f�Z�p�b�b�� �b�� �b�a�f�_�g�_�g�b�y��
�k�\�h�c�k�l�\���f�Z�l�_�j�b�Z�e�h�\���j�_�d�l�Z�e�v�g�h�]�h���d�Z�l�_�l�_�j�Z���i�j�b���_�]�h���k�l�_�j�b�e�b�a�Z�p�b�b�� 
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�[�u�l�v���b�k�i�h�e�v�a�h�\�Z�g���\���d�Z�q�_�k�l�\�_���i�j�b�[�h�j�Z���^�e�y���\�\�_�^�_�g�b�y���e�_�d�Z�j�k�l�\���q�_�j�_�a���i�j�y�f�m�x���d�b�r�d�m�����?�]�h��
�g�_�^�h�k�l�Z�l�d�Z�f�b�� �[�m�^�m�l�� �y�\�e�y�l�v�k�y���� �g�_�[�h�e�v�r�h�c�� �h�[�t�_�f�� �j�Z�a�^�m�l�b�y�� �[�Z�e�e�h�g�Z���� �\�k�e�_�^�k�l�\�b�_�� �q�_�]�h��
�i�j�h�k�\�_�l�� �i�j�y�f�h�c�� �d�b�r�d�b�� �g�_�� �[�m�^�_�l�� �i�h�e�g�h�k�l�v�x�� �a�Z�d�j�u�\�Z�l�v�k�y���� �Z�� �l�Z�d�`�_�� �g�Z�e�b�q�b�_�� �h�l�\�_�j�k�l�b�c����
�g�Z�o�h�^�y�s�b�o�k�y�� �g�Z�� �d�h�g�_�q�g�h�c�� �q�Z�k�l�b�� �d�Z�l�_�l�_�j�Z���� �h�l�k�m�l�k�l�\�b�_�� �h�]�j�Z�g�b�q�b�l�_�e�y���� �q�l�h�� �^�_�e�Z�_�l�� �_�]�h��
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�d�e�b�a�f�m�����H�^�g�Z�d�h���^�Z�g�g�u�c���f�_�l�h�^���l�Z�d�`�_���g�_���e�b�r�_�g���g�_�^�h�k�l�Z�l�d�h�\�����j�Z�k�i�j�_�^�_�e�_�g�b�_���\�_�s�_�k�l�\���i�h��
�\�k�_�c���l�h�e�k�l�h�c���d�b�r�d�_�����q�l�h���i�h�\�u�r�Z�_�l���a�Z�l�j�Z�l�u���e�_�d�Z�j�k�l�\�_�g�g�u�o���k�j�_�^�k�l�\���b���k�g�b�`�Z�_�l���k�d�h�j�h�k�l�v��
�i�h�k�l�m�i�e�_�g�b�y�� �e�_�d�Z�j�k�l�\�_�g�g�u�o�� �\�_�s�_�k�l�\�� �\�� �d�j�h�\�h�l�h�d���� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �i�j�_�^�e�Z�]�Z�_�f�u�f��
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�a�Z�[�h�e�_�\�Z�g�b�y�f�b�� �[�h�e�v�g�h�]�h�� �b�� �l�y�`�_�k�l�v�x�� �_�]�h�� �k�h�k�l�h�y�g�b�y���� �i�j�b�� �g�Z�e�b�q�b�b�� �l�_�o�g�b�q�_�k�d�b�o��
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���f�h�j�]�Z�g�v�_�\�u�o���� �k�l�h�e�[�h�\�� �g�b�`�g�_�Z�f�i�m�e�y�j�g�h�]�h�� �h�l�^�_�e�Z�� �i�j�y�f�h�c�� �d�b�r�d�b�� �b�� �g�Z�b�[�h�e�_�_�� �o�h�j�h�r�h��
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2. �H�]�j�Z�g�b�q�_�g�g�h�k�l�v�� �\�\�_�^�_�g�b�y�� �e�_�d�Z�j�k�l�\�_�g�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\�� �k�e�h�`�g�h�c�� �k�l�j�m�d�l�m�j�u����

�\�k�e�_�^�k�l�\�b�_���h�l�k�m�l�k�l�\�b�y���n�_�j�f�_�g�l�h�\���\���i�j�y�f�h�c���d�b�r�d�_�� 
3. �G�_�[�h�e�v�r�Z�y�� �i�e�h�s�Z�^�v�� �\�k�Z�k�u�\�Z�x�s�_�c�� �i�h�\�_�j�o�g�h�k�l�b�� �b�� �g�_�i�j�h�^�h�e�`�b�l�_�e�v�g�h�_�� �\�j�_�f�y��

�d�h�g�l�Z�d�l�Z���e�_�d�Z�j�k�l�\�_�g�g�h�]�h���k�j�_�^�k�l�\�Z���k�h���k�e�b�a�b�k�l�h�c���h�[�h�e�h�q�d�h�c�� 
4. �B�g�^�b�\�b�^�m�Z�e�v�g�u�_���j�Z�a�e�b�q�b�y���\���k�d�h�j�h�k�l�b���b���i�h�e�g�h�l�_���\�k�Z�k�u�\�Z�g�b�y�� 
 
�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 
 

1. �D�Z�f�_�g�k�d�Z�y���<�����=�����<�h�a�j�Z�k�l�g�Z�y���Z�g�Z�l�h�f�b�y�����n�b�a�b�h�e�h�]�b�y���b���]�b�]�b�_�g�Z�����m�q�_�[�g�b�d���^�e�y���\�m�a�h�\�������<����
�=�����D�Z�f�_�g�k�d�Z�y�����B�����?�����F�_�e�v�g�b�d�h�\�Z����- �K�Z�g�d�l-�I�_�l�_�j�[�m�j�]���>�b���^�j���@�����I�b�l�_�j������������ 

2. �D�e�b�g�b�q�_�k�d�Z�y�� �n�Z�j�f�Z�d�h�d�b�g�_�l�b�d�Z���� �i�j�Z�d�l�b�d�Z�� �^�h�a�b�j�h�\�Z�g�b�y�� �e�_�d�Z�j�k�l�\�� ���� �X���;���� �;�_�e�h�m�k�h�\����
�D���=�����=�m�j�_�\�b�q����- �F�������E�b�l�l�_�j�j�Z�����������������± �K���������� 

�‹���G���:�����D�h�g�^�j�Z�r�h�\�Z�����:���K�����J�m�a�Z�_�\�Z�������������� 
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�M�>�D��������������-002 
�H�k�h�[�_�g�g�h�k�l�b �l�_�q�_�g�b�y���j�h�l�Z�\�b�j�m�k�g�h�c���b�g�n�_�d�p�b�b���m���^�_�l�_�c��

�j�Z�a�e�b�q�g�h�]�h���\�h�a�j�Z�k�l�Z 
 

�F�b�j�h�g�h�\�Z���H���F�������=�e�h�l�h�\�Z���:���I�� 
 

�D�m�j�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���f�_�^�b�p�b�g�k�d�b�c���m�g�b�\�_�j�k�b�l�_�l 
 

�G�Z�m�q�g�u�c���j�m�d�h�\�h�^�b�l�_�e�v��- �A�Z�c�p�_�\�Z���E���X�������d���f���g�������^�h�p�_�g�l���d�Z�n�_�^�j�u���i�_�^�b�Z�l�j�b�b 
 
�<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�x�l�k�y�� �h�k�h�[�_�g�g�h�k�l�b���l�_�q�_�g�b�y�� �j�h�l�Z�\�b�j�m�k�g�h�c�� �b�g�n�_�d�p�b�b�� �m��
�^�_�l�_�c���j�Z�a�e�b�q�g�h�]�h���\�h�a�j�Z�k�l�Z���\���k�j�Z�\�g�_�g�b�b���k���H�D�B���g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c���w�l�b�h�e�h�]�b�b�� 
 
�D�e�x�q�_�\�u�_���k�e�h�\�Z�� �j�h�l�Z�\�b�j�m�k�g�Z�y���b�g�n�_�d�p�b�y�����d�b�r�_�q�g�Z�y���b�g�n�_�d�p�b�y�����^�_�l�b. 
 

�<�� �b�g�n�_�d�p�b�h�g�g�h�c�� �i�Z�l�h�e�h�]�b�b�� �^�_�l�k�d�h�]�h�� �\�h�a�j�Z�k�l�Z�� �h�k�l�j�u�_�� �d�b�r�_�q�g�u�_�� �b�g�n�_�d�p�b�b�� ���H�D�B����
�b�]�j�Z�x�l���\�_�^�m�s�m�x���j�h�e�v�����I�h���j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b���h�g�b���m�k�l�m�i�Z�x�l���l�h�e�v�d�h���H�J�<�B�� 

�P�_�e�v�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �B�a�m�q�b�l�v�� �h�k�h�[�_�g�g�h�k�l�b�� �l�_�q�_�g�b�y�� �h�k�l�j�u�o�� �d�b�r�_�q�g�u�o�� �b�g�n�_�d�p�b�c�� �m��
�^�_�l�_�c���g�Z���i�j�b�f�_�j�_���j�h�l�Z�\�b�j�m�k�g�h�c���b�g�n�_�d�p�b�b���b���H�D�B���g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c���w�l�b�h�e�h�]�b�b�� 

�F�Z�l�_�j�b�Z�e�u�� �b�� �f�_�l�h�^�u���� �J�_�l�j�h�k�i�_�d�l�b�\�g�h�� �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u�� �b�k�l�h�j�b�b�� �[�h�e�_�a�g�b�� ������
�i�Z�p�b�_�g�l�h�\�� �k�� �^�b�Z�]�g�h�a�h�f�� �j�h�l�Z�\�b�j�m�k�g�Z�y�� �b�g�n�_�d�p�b�y�� �b�� ������ �[�h�e�v�g�u�o�� �k�� �^�b�Z�]�g�h�a�h�f�� �H�D�B��
�g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c���w�l�b�h�e�h�]�b�b�����i�j�h�o�h�^�b�\�r�b�o���e�_�q�_�g�b�_���\���h�l�^�_�e�_�g�b�b���d�b�r�_�q�g�u�o���b�g�n�_�d�p�b�c���\��
�D�m�j�k�d�h�c���h�[�e�Z�k�l�g�h�c���b�g�n�_�d�p�b�h�g�g�h�c���[�h�e�v�g�b�p�_���b�f�����G���:�����K�_�f�Z�r�d�h�� 

�J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y���� �=�j�m�i�i�m�� �i�Z�p�b�_�g�l�h�\�� �k�� �^�b�Z�]�g�h�a�h�f�� �j�h�l�Z�\�b�j�m�k�g�Z�y�� �b�g�n�_�d�p�b�y��
�k�h�k�l�Z�\�b�e�b���������f�Z�e�v�q�b�d�h�\���b���������^�_�\�h�q�_�d�����<�h�a�j�Z�k�l�g�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���i�Z�p�b�_�g�l�h�\�����^�_�l�b���^�h������
�]�h�^�Z���± �������q�_�e�h�\�_�d���������������������^�_�l�b����-�����e�_�l���± �������������������������^�_�l�b���k�l�Z�j�r�_�������e�_�l���± 5 (16,6%). 

�<���]�j�m�i�i�_���i�Z�p�b�_�g�l�h�\���k���^�b�Z�]�g�h�a�h�f���H�D�B���g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c���w�l�b�h�e�h�]�b�b���[�u�e�b���������^�_�\�h�q�d�Z��
�b���������f�Z�e�v�q�b�d�h�\�����<�h�a�j�Z�k�l�g�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���[�h�e�v�g�u�o�����^�_�l�b���^�h�������]�h�^�Z���± �����q�_�e�h�\�_�d����������������
�^�_�l�b����-�����e�_�l���± �������������������������^�_�l�b���k�l�Z�j�r�_�������e�_�l���± 13 (32,5%). 

�M�� ������ �i�Z�p�b�_�g�l�h�\���� �]�h�k�i�b�l�Z�e�b�a�b�j�h�\�Z�g�g�u�o�� �i�h�� �i�h�\�h�^�m�� �h�k�l�j�h�c�� �d�b�r�_�q�g�h�c�� �b�g�n�_�d�p�b�b��
�g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c���w�l�b�h�e�h�]�b�b�����b�f�_�e�Z�k�v���k�h�i�m�l�k�l�\�m�x�s�Z�y���i�Z�l�h�e�h�]�b�y�����\�������k�e�m�q�Z�y�o������������������ �í��
�Z�g�_�f�b�y���e�_�]�d�h�c���k�l�_�i�_�g�b�����\�����������������������± �b�g�n�_�d�p�b�y���f�h�q�_�\�u�\�h�^�y�s�b�o���i�m�l�_�c�����<���]�j�m�i�i�_���^�_�l�_�c��
�k�� �^�b�Z�]�g�h�a�h�f�� �j�h�l�Z�\�b�j�m�k�g�Z�y�� �b�g�n�_�d�p�b�y�� �k�h�i�m�l�k�l�\�m�x�s�Z�y�� �i�Z�l�h�e�h�]�b�y�� �b�f�_�e�Z�� �f�_�k�l�h�� �m�� ����
�i�Z�p�b�_�g�l�h�\���������k�e�m�q�Z�y������0%) �± �Z�g�_�f�b�y���e�_�]�d�h�c���k�l�_�i�_�g�b���������k�e�m�q�Z�c�����������������± �Z�g�_�f�b�y���l�y�`�_�e�h�c��
�k�l�_�i�_�g�b���������k�e�m�q�Z�y�������������������± �b�g�n�_�d�p�b�y���f�h�q�_�\�u�\�h�^�y�s�b�o���i�m�l�_�c�� 

�K�j�_�^�g�b�_���k�j�h�d�b���g�h�j�f�Z�e�b�a�Z�p�b�b���l�_�f�i�_�j�Z�l�m�j�u�� �m�� �i�Z�p�b�_�g�l�h�\�� �k���^�b�Z�]�g�h�a�h�f�� �j�h�l�Z�\�b�j�m�k�g�Z�y��
�b�g�n�_�d�p�b�y���± �����������“�������������m���^�_�l�_�c���k���H�D�B���g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c���w�l�b�h�e�h�]�b�b���± ���������“�����������^�g�y�� 

�K�j�_�^�g�y�y���i�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���]�h�k�i�b�l�Z�e�b�a�Z�p�b�b���k�h�k�l�Z�\�b�e�Z���������������“�����������\���]�j�m�i�i�_���^�_�l�_�c���k��
�j�h�l�Z�\�b�j�m�k�g�h�c���b�g�n�_�d�p�b�_�c�������������“�����������\���]�j�m�i�i�_���k���H�D�B���g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c���w�l�b�h�e�h�]�b�b�� 

�<�u�\�h�^�u���� �G�Z�b�[�h�e�v�r�_�_�� �q�b�k�e�h�� �k�e�m�q�Z�_�\�� �j�h�l�Z�\�b�j�m�k�g�h�c�� �b�g�n�_�d�p�b�b�� �h�l�f�_�q�_�g�h�� �\��
�\�h�a�j�Z�k�l�g�h�c���]�j�m�i�i�_����-�����]�h�^�Z���� 

�>�e�b�l�_�e�v�g�h�k�l�v�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �i�j�b�� �j�h�l�Z�\�b�j�m�k�g�h�c�� �b�g�n�_�d�p�b�b�� �f�_�g�v�r�_���� �q�_�f�� �i�j�b�� �H�D�B��
�g�_�m�k�l�Z�g�h�\�e�_�g�g�h�c�� �w�l�b�h�e�h�]�b�b���� �G�h�j�f�Z�e�b�a�Z�p�b�y�� �l�_�f�i�_�j�Z�l�m�j�u�� �i�j�h�b�k�o�h�^�b�l�� �[�u�k�l�j�_�_�� �m��
�i�Z�p�b�_�g�l�h�\���k���^�b�Z�]�g�h�a�h�f���j�h�l�Z�\�b�j�m�k�g�Z�y���b�g�n�_�d�p�b�y�� 

 
�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 

 
1. �A�Z�c�p�_�\�Z���� �E���X�����D�e�b�g�b�d�h-�b�f�f�m�g�h�e�h�]�b�q�_�k�d�b�_�� �h�k�h�[�_�g�g�h�k�l�b�� �h�k�l�j�u�o�� �d�b�r�_�q�g�u�o��

�b�g�n�_�d�p�b�c�� �m���^�_�l�_�c���j�Z�g�g�_�]�h���\�h�a�j�Z�k�l�Z������ �E���X���A�Z�c�p�_�\�Z���� �I���<���� �D�Z�e�m�p�d�b�c���������F�Z�l�_�j�b�Z�e�u������
�d�h�g�]�j�_�k�k�Z���i�_�^�b�Z�l�j�h�\-�b�g�n�_�d�p�b�h�g�b�k�l�h�\�����F�h�k�d�\�Z�����������������K������������ 
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2. �=�b�j�b�g�Z�����:���:�����J�h�l�Z�\�b�j�m�k�g�Z�y���b�g�n�_�d�p�b�y���\���k�l�j�m�d�l�m�j�_���h�k�l�j�u�o���d�b�r�_�q�g�u�o���b�g�n�_�d�p�b�c�������:����
�:�����=�b�j�b�g�Z�����:���X�����D�m�j�]�Z�g�k�d�Z�y���������G�Z�m�q�g�u�c���f�_�^�b�p�b�g�k�d�b�c���\�_�k�l�g�b�d���X�]�j�u�����������������‹��������������
�K��������-22. 

�‹���F�b�j�h�g�h�\�Z���H���F�������=�e�h�l�h�\�Z���:���I�� 
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�M�>�D��616.853 
�D�h�f�h�j�[�b�^�g�h�k�l�v���d�Z�d���d�e�b�g�b�q�_�k�d�Z�y���i�j�h�[�e�_�f�Z�����i�j�b�q�b�g�u����

�^�b�Z�]�g�h�k�l�b�d�Z���b���e�_�q�_�g�b�_�� 
 

�L�h�d�l�h�g�Z�a�Z�j�h�\�Z���<���:�� 
 

�D�u�j�]�u�a�k�d�Z�y���]�h�k�m�^�Z�j�k�l�\�_�g�g�Z�y���f�_�^�b�p�b�g�k�d�Z�y���Z�d�Z�^�_�f�b�y���b�f�_�g�b���B���D�����:�o�m�g�[�Z�_�\�Z 
 
�<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �j�Z�k�k�f�h�l�j�_�g�u�� �d�e�x�q�_�\�u�_�� �Z�k�i�_�d�l�u�� �d�h�f�h�j�[�b�^�g�h�k�l�b���� �i�h�e�b�f�h�j�[�b�^�g�h�k�l�b����
�j�Z�k�d�j�u�l�u�� �]�e�Z�\�g�u�_�� �i�j�b�q�b�g�u�� �i�h�y�\�e�_�g�b�y�� �b�� �^�b�Z�]�g�h�k�l�b�d�b���� �i�j�_�^�k�l�Z�\�e�_�g�u�� �f�_�o�Z�g�b�a�f�u��
�e�_�q�_�g�b�y�� �i�j�b�� �d�h�f�h�j�[�b�^�g�h�k�l�b�� �b�� �i�h�e�b�f�h�j�[�b�^�g�h�k�l�b���� �:�\�l�h�j�Z�f�b���i�j�h�\�_�^�_�g�� �Z�g�Z�e�b�a��
�^�b�Z�]�g�h�k�l�b�d�b�� �b�� �e�_�q�_�g�b�y�� �Z�j�l�_�j�b�Z�e�v�g�h�c�� �]�b�i�_�j�l�_�g�a�b�b�� �b�� �f�_�l�Z�[�h�e�b�q�_�k�d�h�]�h�� �k�b�g�^�j�h�f�Z����
�h�l�j�Z�`�_�g�u���b�o���o�Z�j�Z�d�l�_�j�b�k�l�b�d�b���b���j�_�d�h�f�_�g�^�h�\�Z�g�g�h�_���e�_�q�_�g�b�_�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�����d�h�f�h�j�[�b�^�g�h�k�l�v���� �i�h�e�b�f�h�j�[�b�^�g�h�k�l�v���� �Z�j�l�_�j�b�Z�e�v�g�Z�y�� �]�b�i�_�j�l�_�g�a�b�y����
�f�_�l�Z�[�h�e�b�q�_�k�d�b�c�� �k�b�g�^�j�h�f���� �k�Z�o�Z�j�g�u�c�� �^�b�Z�[�_�l���� �a�^�h�j�h�\�v�_���� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�_��
�a�Z�[�h�e�_�\�Z�g�b�y�� 

 
�<�\�_�^�_�g�b�_ 
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34]; 

������ �E�_�q�_�g�b�_�� �g�_�k�d�h�e�v�d�b�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �i�j�_�^�i�h�e�Z�]�Z�_�l�� �m�q�_�l�� �\�a�Z�b�f�g�h�]�h�� �\�e�b�y�g�b�y��
�f�_�^�b�d�Z�f�_�g�l�h�a�g�u�o���i�j�_�i�Z�j�Z�l�h�\���>�������������@�� 

������ �D�h�f�h�j�[�b�^�g�u�_�� �a�Z�[�h�e�_�\�Z�g�b�y�� �l�j�_�[�m�x�l�� �a�g�Z�q�b�l�_�e�v�g�h�]�h�� �m�\�_�e�b�q�_�g�b�y�� �f�_�^�b�p�b�g�k�d�b�o��
�j�_�k�m�j�k�h�\���>�������������@�� 

������ �M�\�_�e�b�q�_�g�b�_�� �d�h�e�b�q�_�k�l�\�Z�� �f�_�^�b�d�Z�f�_�g�l�h�a�g�u�o�� �i�j�_�i�Z�j�Z�l�h�\�� �m�\�_�e�b�q�b�\�Z�_�l�� �j�b�k�d��
�i�h�[�h�q�g�u�o���w�n�n�_�d�l�h�\��[5; 28]; 

�������D�h�f�h�j�[�b�^�g�u�_���[�h�e�_�a�g�b���k�g�b�`�Z�x�l���i�j�b�\�_�j�`�_�g�g�h�k�l�v���i�Z�p�b�_�g�l�h�\���d���e�_�q�_�g�b�x���>�������������@�� 
�������� �G�_�h�[�o�h�^�b�f�h�� �i�j�h�\�h�^�b�l�v�� �[�h�e�v�r�_�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �i�h�� �^�b�Z�]�g�h�k�l�b�d�_�� �b��

�e�_�q�_�g�b�x�� �k�h�q�_�l�Z�g�g�u�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� ���^�e�y�� �k�l�Z�g�^�Z�j�l�b�a�Z�p�b�b�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c��
�i�j�_�^�e�h�`�_�g�u���b�g�^�_�d�k�u���d�h�f�h�j�[�b�^�g�h�k�l�b�����>�������������@�� 

���������<�Z�`�g�h���\�u�j�Z�[�h�l�Z�l�v���h�i�l�b�f�Z�e�v�g�m�x���k�l�j�Z�l�_�]�b�x���\�_�^�_�g�b�y���h�[�t�_�^�b�g�_�g�g�u�o���[�h�e�_�a�g�_�c���>������
23]; 
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�������� �<�� �j�_�d�h�f�_�g�^�Z�p�b�b�� �i�h�� �^�b�Z�]�g�h�k�l�b�d�_�� �b�� �e�_�q�_�g�b�x�� �a�Z�[�h�e�_�\�Z�g�b�c�� �p�_�e�_�k�h�h�[�j�Z�a�g�h��
�\�d�e�x�q�Z�l�v���j�Z�a�^�_�e�u�����d�Z�k�Z�x�s�b�_�k�y���d�h�f�h�j�[�b�^�g�u�o���a�Z�[�h�e�_�\�Z�g�b�c���b���k�h�k�l�h�y�g�b�c���>�������������@�� 

�I�j�b�� �i�j�h�\�_�^�_�g�b�b�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �[�u�e�h�� �^�h�d�Z�a�Z�g�h�� �>������ ������ �b�� �^�j���@���� �q�l�h�� �\�e�b�y�g�b�_��
�d�h�f�h�j�[�b�^�g�h�c�� �i�Z�l�h�e�h�]�b�b�� �g�Z�� �d�e�b�g�b�q�_�k�d�b�_�� �i�j�h�y�\�e�_�g�b�y���� �^�b�Z�]�g�h�k�l�b�d�m���� �i�j�h�]�g�h�a�� �b�� �e�_�q�_�g�b�_��
�f�g�h�]�b�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �f�g�h�]�h�]�j�Z�g�g�u�c�� �b�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�c���� �<�a�Z�b�f�h�^�_�c�k�l�\�b�_�� �a�Z�[�h�e�_�\�Z�g�b�c����
�\�h�a�j�Z�k�l�Z�� �b�� �f�_�^�b�d�Z�f�_�g�l�h�a�g�h�]�h�� �e�_�q�_�g�b�y�� �a�g�Z�q�b�l�_�e�v�g�h�� �b�a�f�_�g�y�_�l�� �d�e�b�g�b�q�_�k�d�m�x�� �d�Z�j�l�b�g�m�� �b��
�l�_�q�_�g�b�_�� �a�Z�[�h�e�_�\�Z�g�b�c���� �o�Z�j�Z�d�l�_�j�� �b�� �l�y�`�_�k�l�v�� �h�k�e�h�`�g�_�g�b�c���� �m�o�m�^�r�Z�x�s�b�o�� �d�Z�q�_�k�l�\�h�� �`�b�a�g�b��
�[�h�e�v�g�h�]�h���� �d�h�l�h�j�u�_�� �h�]�j�Z�g�b�q�b�\�Z�x�l�� �b�e�b�� �a�Z�l�j�m�^�g�y�x�l�� �e�_�q�_�[�g�h-�^�b�Z�]�g�h�k�l�b�q�_�k�d�b�c�� �i�j�h�p�_�k�k����
�G�_�k�f�h�l�j�y���g�Z���w�l�h�����[�u�e�b���j�Z�a�j�Z�[�h�l�Z�g�u���i�h�^�o�h�^�u �d���d�h�f�i�e�_�d�k�g�h�c���h�p�_�g�d�b���d�h�f�h�j�[�b�^�g�h�k�l�b�����<��
�g�Z�k�l�h�y�s�_�_���\�j�_�f�y���i�j�_�^�e�h�`�_�g�h���g�_���f�_�g�_�_���������f�_�l�h�^�h�\���h�p�_�g�d�b���d�h�f�h�j�[�b�^�g�h�k�l�b���� 

�I�_�j�\�u�f�b���k�i�h�k�h�[�Z�f�b���h�p�_�g�d�b���d�h�f�h�j�[�b�^�g�h�k�l�b���k�l�Z�e�b���k�b�k�l�_�f�Z���&�,�5�6�����&�X�P�X�O�D�W�L�Y�H���,�O�O�Q�H�V�V��
�5�D�W�L�Q�J�� �6�F�D�O�H���� �b�� �b�g�^�_�d�k�� �.�D�S�O�D�Q-�)�H�L�Q�V�W�H�L�Q���� �j�Z�a�j�Z�[�h�l�Z�g�g�u�_�� �\�� ���������� �b�� �����������]�h�^�Z�o��
�k�h�h�l�\�_�l�k�l�\�_�g�g�h���� �K�b�k�l�_�f�Z�� �&�,�5�6���� �i�j�_�^�e�h�`�_�g�g�Z�y�� �%���6�� �/�L�Q�Q���� �k�l�Z�e�Z�� �j�_�\�h�e�x�p�b�h�g�g�u�f��
�h�l�d�j�u�l�b�_�f���� �l�Z�d�� �d�Z�d�� �^�Z�e�Z�� �\�h�a�f�h�`�g�h�k�l�v�� �i�j�Z�d�l�b�q�_�k�d�b�f�� �\�j�Z�q�Z�f�� �h�p�_�g�b�\�Z�l�v�� �d�h�e�b�q�_�k�l�\�h�� �b��
�l�y�`�_�k�l�v�� �o�j�h�g�b�q�_�k�d�b�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �\�� �k�e�m�q�Z�_�� �d�h�f�h�j�[�b�^�g�h�]�h�� �k�l�Z�l�m�k�Z���� �R�d�Z�e�Z�� �[�u�e�Z��
�j�Z�a�j�Z�[�h�l�Z�g�Z�� �\�� �[�Z�e�e�Z�o�� �^�e�y�� �h�p�_�g�d�b�� �i�j�h�]�g�h�a�Z�� �\�u�`�b�\�Z�g�b�y�� �f�m�`�q�b�g���� �I�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b��
�r�d�Z�e�u�� �&�,�5�6�� �i�j�h�\�h�^�b�l�k�y�� �h�[�s�Z�y�� �h�p�_�g�d�Z�� �k�h�k�l�h�y�g�b�y�� �k�b�k�l�_�f�� �h�j�]�Z�g�b�a�f�Z�� ���k�_�j�^�_�q�g�h-
�k�h�k�m�^�b�k�l�h�c���� �^�u�o�Z�l�_�e�v�g�h�c���� �i�b�s�_�\�Z�j�b�l�_�e�v�g�h�c���� �f�h�q�_�\�u�^�_�e�b�l�_�e�v�g�h�c�� �b�� �w�g�^�h�d�j�b�g�g�h�c��- 
�f�_�l�Z�[�h�e�b�q�_�k�d�b�_���j�Z�k�k�l�j�h�c�k�l�\�Z�����K�>�����\���i�j�_�^�_�e�Z�o���[�Z�e�v�g�u�o���d�Z�l�_�]�h�j�b�c���� 

"0" - �k�h�h�l�\�_�l�k�l�\�m�_�l���h�l�k�m�l�k�l�\�b�x���a�Z�[�h�e�_�\�Z�g�b�c���k�b�k�l�_�f�u���� 
"1" - �e�_�]�d�h�_���h�l�d�e�h�g�_�g�b�_���h�l���g�h�j�f�u���b�e�b���i�_�j�_�g�_�k�_�g�g�h�_���\���i�j�h�r�e�h�f���a�Z�[�h�e�_�\�Z�g�b�_���� 
"2" - �[�h�e�_�a�g�v�����d�h�l�h�j�Z�y���l�j�_�[�m�_�l���g�Z�a�g�Z�q�_�g�b�y���f�_�^�b�d�Z�f�_�g�l�h�a�g�h�c���l�_�j�Z�i�b�b�� 
"3" - �a�Z�[�h�e�_�\�Z�g�b�_�����d�h�l�h�j�h�_���k�l�Z�e�h���i�j�b�q�b�g�h�c���b�g�\�Z�e�b�^�g�h�k�l�b���� 
"4" - �l�y�`�_�e�Z�y���h�j�]�Z�g�g�Z�y���g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v�����l�j�_�[�m�x�s�Z�y���g�_�h�l�e�h�`�g�h�]�h���e�_�q�_�g�b�y���� 
�K�b�k�l�_�f�Z�� �&�,�5�6�� �h�p�_�g�b�\�Z�_�l�� �d�h�f�h�j�[�b�^�g�h�k�l�v�� �i�h�� �k�m�f�f�_�� �[�Z�e�e�h�\���� �d�h�l�h�j�Z�y�� �f�h�`�_�l��

�\�Z�j�v�b�j�h�\�Z�l�v�k�y�� �h�l�� ���� �^�h�� �������� �I�h�� �f�g�_�g�b�x�� �_�_�� �j�Z�a�j�Z�[�h�l�q�b�d�h�\���� �f�Z�d�k�b�f�Z�e�v�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �g�_��
�k�h�\�f�_�k�l�b�f�u�� �k�� �j�_�Z�e�v�g�h�k�l�v�x���� �&�,�5�6 �g�_�� �m�q�b�l�u�\�Z�_�l�� �\�h�a�j�Z�k�l�� �[�h�e�v�g�u�o�� �b�� �k�i�_�p�b�n�b�d�m��
�a�Z�[�h�e�_�\�Z�g�b�c�� �i�h�`�b�e�u�o�� �e�x�^�_�c���� �i�h�w�l�h�f�m�� �q�_�j�_�a�� ������ �]�h�^�Z�� �[�u�e�Z�� �i�_�j�_�k�f�h�l�j�_�g�Z�� �0���'�� Miller. 
�J�Z�a�g�h�\�b�^�g�h�k�l�v���k�b�k�l�_�f�u���&�,�5�6���m���[�h�e�v�g�u�o���i�h�`�b�e�h�]�h���\�h�a�j�Z�k�l�Z���i�h�e�m�q�b�e�Z���g�Z�a�\�Z�g�b�_���&�,�5�6-G 
(Cumulative Illness Rating Scale for Geriatrics). 

�B�g�^�_�d�k�� �.�D�S�O�D�Q-�)�H�L�Q�V�W�H�L�Q�� �[�u�e�� �k�h�a�^�Z�g�� �g�Z�� �h�k�g�h�\�_�� �b�a�m�q�_�g�b�y�� �\�e�b�y�g�b�y�� �k�h�i�m�l�k�l�\�m�x�s�b�o��
�a�Z�[�h�e�_�\�Z�g�b�c�� ��-�e�_�l�g�_�c�� �\�u�`�b�\�Z�_�f�h�k�l�b�� �[�h�e�v�g�u�o�� �K�>�� ��-�]�h�� �l�b�i�Z���� �<�� �w�l�h�c�� �k�b�k�l�_�f�_�� �h�p�_�g�d�b��
�d�h�f�h�j�[�b�^�g�h�k�l�b�� �\�k�_�� �b�f�_�x�s�b�_�k�y�� �a�Z�[�h�e�_�\�Z�g�b�y�� �b�� �b�o�� �h�k�e�h�`�g�_�g�b�y�� �\�� �a�Z�\�b�k�b�f�h�k�l�b�� �h�l��
�\�u�j�Z�`�_�g�g�h�k�l�b�� �i�h�j�Z�`�_�g�b�y�� �h�j�]�Z�g�h�\�� �d�e�Z�k�k�b�n�b�p�b�j�m�x�l�k�y�� �g�Z�� �e�_�]�d�b�_���� �k�j�_�^�g�b�_�� �b�� �l�y�`�_�e�u�_����
�I�j�b�� �w�l�h�f�� �\�u�\�h�^�� �h�� �k�m�f�f�Z�j�g�h�c�� �d�h�f�h�j�[�b�^�g�h�k�l�b�� �^�_�e�Z�_�l�k�y�� �g�Z�� �h�k�g�h�\�_�� �g�Z�b�[�h�e�_�_��
�^�_�d�h�f�i�_�g�k�b�j�h�\�Z�g�g�h�c�� �k�b�k�l�_�f�u�� �h�j�]�Z�g�h�\���� �>�Z�g�g�u�c�� �b�g�^�_�d�k�� �^�Z�_�l�� �k�m�f�f�Z�j�g�m�x���� �g�h�� �f�_�g�_�_��
�i�h�^�j�h�[�g�m�x���i�h���k�j�Z�\�g�_�g�b�x���k���k�b�k�l�_�f�h�c���&�,�5�6���h�p�_�g�d�m���k�h�k�l�h�y�g�b�y���d�Z�`�^�h�c���b�a���k�b�k�l�_�f���h�j�]�Z�g�h�\����
"0" - �h�l�k�m�l�k�l�\�b�_�� �[�h�e�_�a�g�b���� ��������- �e�_�]�d�h�_�� �l�_�q�_�g�b�_�� �a�Z�[�h�e�_�\�Z�g�b�y���� ��������- �a�Z�[�h�e�_�\�Z�g�b�_�� �k�j�_�^�g�_�c��
�l�y�`�_�k�l�b������������- �l�y�`�_�e�Z�y���[�h�e�_�a�g�v���� 

�B�g�^�_�d�k���.�D�S�O�D�Q-�)�H�L�Q�V�W�H�L�Q���h�p�_�g�b�\�Z�_�l���d�h�f�h�j�[�b�^�g�h�k�l�v���i�h���k�m�f�f�_���[�Z�e�e�h�\�����d�h�l�h�j�Z�y���f�h�`�_�l��
�\�Z�j�v�b�j�h�\�Z�l�v�� �h�l�� ���� �^�h�� ������ �>�����@���� �G�_�^�h�k�l�Z�l�d�h�f�� �w�l�h�]�h�� �k�i�h�k�h�[�Z�� �h�p�_�g�d�b�� �d�h�f�h�j�[�b�^�g�h�k�l�b��
�y�\�e�y�_�l�k�y�� �q�j�_�a�f�_�j�g�Z�y�� �h�[�h�[�s�_�g�g�h�k�l�v�� �g�h�a�h�e�h�]�b�c�� �b�� �h�l�k�m�l�k�l�\�b�_�� �\�� �r�d�Z�e�_�� �[�h�e�v�r�h�]�h��
�d�h�e�b�q�_�k�l�\�Z�� �[�h�e�_�a�g�_�c���� �d�h�l�h�j�u�_���� �\�_�j�h�y�l�g�h���� �k�e�_�^�m�_�l�� �h�l�f�_�q�Z�l�v�� �\�� �]�j�Z�n�_�� ���j�Z�a�g�h�_������ �q�l�h��
�m�f�_�g�v�r�Z�_�l�� �h�[�t�_�d�l�b�\�g�h�k�l�v�� �b�� �j�_�a�m�e�v�l�Z�l�b�\�g�h�k�l�v�� �w�l�h�]�h�� �f�_�l�h�^�Z���� �H�^�g�Z�d�h�� �g�_�k�h�f�g�_�g�g�h�_��
�i�j�_�b�f�m�s�_�k�l�\�h�� �b�g�^�_�d�k�Z�� �.�D�S�O�D�Q-�)�H�L�Q�V�W�H�L�Q�� �i�_�j�_�^�� �k�b�k�l�_�f�h�c�� �&�,�5�6�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\��
�\�h�a�f�h�`�g�h�k�l�b�� �g�_�a�Z�\�b�k�b�f�h�]�h�� �Z�g�Z�e�b�a�Z�� �a�e�h�d�Z�q�_�k�l�\�_�g�g�u�o�� �g�h�\�h�h�[�j�Z�a�h�\�Z�g�b�c�� �b�� �b�o�� �l�y�`�_�k�l�b�� �m��
�[�h�e�v�g�u�o���K�>�� 

�K�j�_�^�b�� �k�m�s�_�k�l�\�m�x�s�b�o�� �k�_�]�h�^�g�y�� �k�b�k�l�_�f�� �h�p�_�g�d�b�� �d�h�f�h�j�[�b�^�g�h�k�l�b�� �d�� �g�Z�b�[�h�e�_�_��
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�u�f�� �h�l�g�h�k�b�l�k�y���b�g�^�_�d�k���&�K�D�U�O�V�R�Q���� �i�j�_�^�e�h�`�_�g�g�u�c���^�e�y���h�p�_�g�d�b���h�l�^�Z�e�_�g�g�h�]�h��
�i�j�h�]�g�h�a�Z�� �[�h�e�v�g�u�o�� �\�� ���������� �]���� �i�j�h�n�_�k�k�h�j�h�f�� �0�D�U�\�� �&�K�D�U�O�V�R�Q���� �W�l�h�l�� �b�g�^�_�d�k�� �b�f�_�_�l�� �[�Z�e�e�v�g�m�x��
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�k�b�k�l�_�f�m�� �h�p�_�g�d�b�� ���h�l�� ���� �^�h�� �������� �g�Z�e�b�q�b�y�� �h�i�j�_�^�_�e�_�g�g�u�o�� �k�h�i�m�l�k�l�\�m�x�s�b�o�� �a�Z�[�h�e�_�\�Z�g�b�c�� �b��
�b�k�i�h�e�v�a�m�_�l�k�y���^�e�y���i�j�h�]�g�h�a�Z���e�_�l�Z�e�v�g�h�k�l�b�����I�j�b���_�]�h���j�Z�k�q�_�l�_���k�m�f�f�b�j�m�x�l�k�y���[�Z�e�e�u�����d�h�l�h�j�u�_��
�k�h�h�l�\�_�l�k�l�\�m�x�l���h�i�j�_�^�_�e�_�g�g�u�f���k�h�i�m�l�k�l�\�m�x�s�b�f���a�Z�[�h�e�_�\�Z�g�b�_�f�����Z���l�Z�d�`�_���^�h�[�Z�\�e�y�_�l�k�y���h�^�b�g��
�[�Z�e�e�� �a�Z�� �d�Z�`�^�u�_�� �^�_�k�y�l�v�� �e�_�l�� �`�b�a�g�b�� �i�j�b�� �i�j�_�\�u�r�_�g�b�b�� �i�Z�p�b�_�g�l�h�f�� �k�h�j�h�d�Z�e�_�l�g�_�]�h�� �\�h�a�j�Z�k�l�Z��
�������� �e�_�l��- ���� �[�Z�e�e���� ������ �e�_�l��- ���� �[�Z�e�e�Z�� �b�� �l���^�������� �H�k�g�h�\�g�h�c���h�l�e�b�q�b�l�_�e�v�g�h�c�� �q�_�j�l�h�c�� �b��
�i�j�_�b�f�m�s�_�k�l�\�h�f�� �b�g�^�_�d�k�Z�� �&�K�D�U�O�V�R�Q�� �y�\�e�y�_�l�k�y�� �\�h�a�f�h�`�g�h�k�l�v�� �h�p�_�g�d�b�� �\�h�a�j�Z�k�l�Z�� �i�Z�p�b�_�g�l�Z�� �b��
�h�i�j�_�^�_�e�_�g�b�y�� �k�f�_�j�l�g�h�k�l�b�� �[�h�e�v�g�u�o���� �d�h�l�h�j�Z�y�� �i�j�b�� �h�l�k�m�l�k�l�\�b�b�� �d�h�f�h�j�[�b�^�g�h�k�l�b�� �k�h�k�l�Z�\�e�y�_�l��
���������� �i�j�b�� ��-���� �[�Z�e�e�Z�o��- ���������� �i�j�b�� ��-���� �[�Z�e�e�Z�o��- ���������� �Z�� �i�j�b�� �k�m�f�f�_�� �k�\�u�r�_�� ���� �[�Z�e�e�h�\��- 85% 
�>�����@�����D���k�h�`�Z�e�_�g�b�x�����i�j�_�^�k�l�Z�\�e�_�g�g�Z�y���f�_�l�h�^�b�d�Z���b�f�_�_�l���g�_�d�h�l�h�j�u�_���g�_�^�h�k�l�Z�l�d�b��- �i�j�b���j�Z�k�q�_�l�_��
�d�h�f�h�j�[�b�^�g�h�k�l�b�� �g�_�� �m�q�b�l�u�\�Z�_�l�k�y�� �l�y�`�_�k�l�v�� �f�g�h�]�b�o�� �[�h�e�_�a�g�_�c���� �Z�� �l�Z�d�`�_�� �h�l�k�m�l�k�l�\�m�x�l��
�i�j�h�]�g�h�k�l�b�q�_�k�d�b�� �\�Z�`�g�u�_�� �a�Z�[�h�e�_�\�Z�g�b�y���� �<�� �p�_�e�h�f�� �b�g�l�_�j�i�j�_�l�Z�p�b�y�� �j�_�a�m�e�v�l�Z�l�h�\�� �k��
�i�j�b�f�_�g�_�g�b�_�f�� �b�g�^�_�d�k�h�\�� �d�h�f�h�j�[�b�^�g�h�k�l�b�� �^�h�e�`�_�g�Z�� �b�k�i�h�e�v�a�h�\�Z�l�v�k�y�� �k�� �h�i�j�_�^�_�e�_�g�g�h�c��
�h�k�l�h�j�h�`�g�h�k�l�v�x�� �d�Z�d�� �\�k�i�h�f�h�]�Z�l�_�e�v�g�u�c�� �i�h�^�o�h�^�� �^�e�y�� �i�j�b�g�y�l�b�y�� �j�_�r�_�g�b�y�� �m�� �d�h�g�d�j�_�l�g�h�]�h��
�i�Z�p�b�_�g�l�Z�� 

�>�h�d�Z�a�Z�g�h�� �>�������� ������ �b�� �^�j���@���� �q�l�h�� �d�h�f�h�j�[�b�^�g�h�k�l�v�� �i�j�b�\�h�^�b�l�� �d�� �m�\�_�e�b�q�_�g�b�x�� �a�Z�l�j�Z�l�� �g�Z��
�^�b�Z�]�g�h�k�l�b�q�_�k�d�b�_�� �h�[�k�e�_�^�h�\�Z�g�b�y�� �b�� �e�_�q�_�g�b�y���� �m�\�_�e�b�q�b�\�Z�_�l�� �k�j�h�d�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b���� �y�\�e�y�_�l�k�y��
�g�Z�b�[�h�e�_�_�� �q�Z�k�l�h�c�� �i�j�b�q�b�g�h�c�� �g�_�i�j�h�n�b�e�v�g�h�c�� �]�h�k�i�b�l�Z�e�b�a�Z�p�b�b�� �[�h�e�v�g�u�o���� �H�d�Z�a�Z�g�b�_��
�f�_�^�b�p�b�g�k�d�h�c�� �i�h�f�h�s�b�� �i�Z�p�b�_�g�l�Z�f�� �k�� �d�h�f�h�j�[�b�^�g�u�f�b�� �a�Z�[�h�e�_�\�Z�g�b�y�f�b�� �l�j�_�[�m�_�l�� �m�\�_�e�b�q�_�g�b�y��
�j�Z�k�o�h�^�h�\�� �k�b�k�l�_�f�u�� �a�^�j�Z�\�h�h�o�j�Z�g�_�g�b�y���� �L�Z�d���� �\�� �K�R�:�� �[�h�e�_�_�� �������� �k�j�_�^�k�l�\�� �k�l�j�Z�o�h�\�h�c��
�f�_�^�b�p�b�g�u�� ���i�j�h�]�j�Z�f�f�Z�� �0�H�G�L�F�D�U�H���� �b�^�_�l�� �g�Z�� �i�h�d�j�u�l�b�_�� �j�Z�k�o�h�^�h�\�� �h�d�Z�a�Z�g�b�y�� �f�_�^�b�p�b�g�k�d�h�c��
�i�h�f�h�s�b���i�Z�p�b�_�g�l�Z�f�����b�f�_�x�s�b�f�������b���[�h�e�_�_���a�Z�[�h�e�_�\�Z�g�b�c���k���o�j�h�g�b�q�_�k�d�b�f���l�_�q�_�g�b�_�f�� 

�<�Z�`�g�h�_���f�_�^�b�d�h-�k�h�p�b�Z�e�v�g�h�_���a�g�Z�q�_�g�b�_���g�Z���k�h�\�j�_�f�_�g�g�h�f���w�l�Z�i�_���b�f�_�_�l���d�h�f�h�j�[�b�^�g�h�k�l�v���m��
�[�h�e�v�g�u�o�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�f�b�� �a�Z�[�h�e�_�\�Z�g�b�y�f�b�� �>�����@���� �K�j�_�^�b�� �i�Z�p�b�_�g�l�h�\���� �d�h�l�h�j�u�_�� �[�u�e�b��
�\�d�e�x�q�_�g�u�� �\�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �j�_�_�k�l�j���� �h�k�l�j�u�c�� �b�g�n�Z�j�d�l�� �f�b�h�d�Z�j�^�Z���� �:�=�� �\�u�y�\�e�_�g�Z�� �m�� ����������
�K�>��- �m�� �������������� �o�j�h�g�b�q�_�k�d�Z�y�� �k�_�j�^�_�q�g�Z�y�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v��- �m�� ���������� �D�j�h�f�_�� �w�l�h�]�h���� �m�� ����������
�[�u�e�b���h�g�d�h�e�h�]�b�q�_�k�d�b�_���a�Z�[�h�e�_�\�Z�g�b�y�����Z���m���������� - �o�j�h�g�b�q�_�k�d�b�_���h�[�k�l�j�m�d�l�b�\�g�u�_���a�Z�[�h�e�_�\�Z�g�b�y��
�e�_�]�d�b�o���� �J�_�a�m�e�v�l�Z�l�u�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �>�����@�� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �[�h�e�_�_�� �q�_�f�� �m�� �������� �i�Z�p�b�_�g�l�h�\����
�d�h�l�h�j�u�_�� �h�[�j�Z�s�Z�x�l�k�y�� �d�� �d�Z�j�^�b�h�e�h�]�m���� �y�\�e�y�_�l�k�y�� �k�h�q�_�l�Z�g�b�_�� �^�\�m�o�� �b�� �[�h�e�_�_�� �a�Z�[�h�e�_�\�Z�g�b�c��
�k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�h�c�� �k�b�k�l�_�f�u���� �K�h�q�_�l�Z�g�b�_�� �B�;�K�� �b�� �:�=�� �[�u�e�h�� �a�Z�j�_�]�b�k�l�j�b�j�h�\�Z�g�h�� �\�� ������������
�k�e�m�q�Z�y�o�����k�h�q�_�l�Z�g�b�_���B�;�K�����:�=���b���e�x�[�h�c���^�j�m�]�h�c���g�h�a�h�e�h�]�b�q�_�k�d�h�c���n�h�j�f�u���b�a���d�e�Z�k�k�Z���[�h�e�_�a�g�_�c��
�k�b�k�l�_�f�u�� �d�j�h�\�h�h�[�j�Z�s�_�g�b�y��- �m�� ������������ �i�Z�p�b�_�g�l�h�\���� �G�Z�b�[�h�e�_�_�� �q�Z�k�l�h�� �k�_�j�^�_�q�g�h-�k�h�k�m�^�b�k�l�u�_��
�a�Z�[�h�e�_�\�Z�g�b�y�� �k�h�q�_�l�Z�e�b�k�v�� �k�� �K�>�� �������������� �k�e�m�q�Z�_�\���� �b�� �o�j�h�g�b�q�_�k�d�b�f�� �h�[�k�l�j�m�d�l�b�\�g�u�f��
�a�Z�[�h�e�_�\�Z�g�b�_�f���e�_�]�d�b�o�������������������� 

�I�h�� �h�n�b�p�b�Z�e�v�g�u�f�� �^�Z�g�g�u�f�� �f�_�^�b�p�b�g�k�d�h�c�� �k�l�Z�l�b�k�l�b�d�b�� �^�e�y�� �\�k�_�o�� �\�h�a�j�Z�k�l�g�u�o�� �]�j�m�i�i�� �\��
�l�_�q�_�g�b�_�� �i�h�k�e�_�^�g�b�o�� ��-������ �e�_�l�� �j�Z�k�l�_�l�� �m�^�_�e�v�g�u�c�� �\�_�k�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b�� �B�;�K�� �k�� �:�=�� �\��
�k�l�j�m�d�l�m�j�_�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b�� �B�;�K�� ������������- 60,6%, 2013 - �������������� �b�� �b�g�k�m�e�v�l�h�\�� �k�� �:�=�� �\��
�j�Z�k�i�j�h�k�l�j�Z�g�_�g�g�h�k�l�b�� �b�g�k�m�e�v�l�h�\�� ���\�� ���������� �]����- 53,2%, 2013 - �������������>�����@���� �G�Z�e�b�q�b�_�� �:�=��
�i�h�\�u�r�Z�_�l���j�b�k�d���j�Z�a�\�b�l�b�y���b�g�n�Z�j�d�l�Z���f�b�h�d�Z�j�^�Z�����B�F�����m���f�m�`�q�b�g���\���\�h�a�j�Z�k�l�_������-�������e�_�l���\����������
�j�Z�a�Z�����i�j�b���k�h�q�_�l�Z�g�b�b���:�=���k���K�>���j�b�k�d���\�h�a�j�Z�k�l�Z�_�l���\�������j�Z�a�����Z���i�j�b���k�h�i�m�l�k�l�\�m�x�s�b�o���g�Z�j�m�r�_�g�b�y�o��
�k�i�_�d�l�j�Z���e�b�i�h�i�j�h�l�_�b�g�h�\���d�j�h�\�b���j�b�k�d���i�h�\�u�r�Z�_�l�k�y���\���������j�Z�a�� 

�>�h�d�Z�a�Z�g�h�� �>������ ������ �b�� �^�j���@���� �q�l�h�� �k�h�q�_�l�Z�g�b�_�� �:�=�� �b�� �K�>�� �h�[�m�k�e�h�\�e�b�\�Z�_�l�� �[�u�k�l�j�h�_�� �j�Z�a�\�b�l�b�_��
�i�h�j�Z�`�_�g�b�y���k�h�k�m�^�h�\���i�h�q�_�d�����k�_�j�^�p�Z�����f�h�a�]�Z�����K�h�q�_�l�Z�g�b�_���:�=���b���K�>���\���g�_�k�d�h�e�v�d�h���j�Z�a���i�h�\�u�r�Z�_�l��
�j�b�k�d�� �j�Z�a�\�b�l�b�y�� �B�;�K���� �b�g�k�m�e�v�l�Z�� �b�� �\�� �^�_�k�y�l�d�b�� �j�Z�a��- �i�h�l�_�j�b���a�j�_�g�b�y���� �m�j�_�f�b�b���� �]�Z�g�]�j�_�g�u��
�g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c���� �B�k�k�e�_�^�h�\�Z�g�b�y���� �i�j�h�\�_�^�_�g�g�u�_�� �>�������� �����@���� �i�h�d�Z�a�Z�e�b���� �q�l�h�� �q�Z�k�l�h�l�Z��
�k�h�q�_�l�Z�g�g�h�c���i�Z�l�h�e�h�]�b�b���m���[�h�e�v�g�u�o���:�=���m�\�_�e�b�q�b�\�Z�_�l�k�y���k���\�h�a�j�Z�k�l�h�f�����^�h���������e�_�l���i�j�_�h�[�e�Z�^�Z�_�l��
�h�^�g�h�� �d�h�f�h�j�[�b�^�g�h�_�� �k�h�k�l�h�y�g�b�_�� ���i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�� �a�Z�[�h�e�_�\�Z�g�b�y�� �`�_�e�m�^�h�q�g�h-�d�b�r�_�q�g�h�]�h��
�l�j�Z�d�l�Z��- �����������������\���\�h�a�j�Z�k�l�_���[�h�e�_�_���������e�_�l��- �^�\�Z���b���[�h�e�_�_���k�h�i�m�l�k�l�\�m�x�s�b�o���a�Z�[�h�e�_�\�Z�g�b�y����������������
�b�� ������������ �k�h�h�l�\�_�l�k�l�\�_�g�g�h������ �:�\�l�h�j�u�� �h�l�f�_�q�Z�x�l���� �q�l�h�� �l�y�`�_�k�l�v�� �n�Z�l�Z�e�v�g�u�o�� �k�_�j�^�_�q�g�h-
�k�h�k�m�^�b�k�l�u�o�� �i�j�h�]�g�h�a�h�\�� �m�� �[�h�e�v�g�u�o�� �:�=�� �Z�k�k�h�p�b�b�j�m�_�l�k�y�� �k�� �g�Z�e�b�q�b�_�f�� �k�h�i�m�l�k�l�\�m�x�s�_�c��
�i�Z�l�h�e�h�]�b�b���� �o�j�h�g�b�q�_�k�d�h�c�� �[�h�e�_�a�g�b�� �i�h�q�_�d���� �i�Z�l�h�e�h�]�b�b�� �i�_�q�_�g�b�� �b�� �h�j�]�Z�g�h�\�� �`�_�e�m�^�h�q�g�h-
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�l�Z�d�`�_���k�h�i�j�h�\�h�`�^�Z�_�l�k�y���l�y�`�_�e�u�f���l�_�q�_�g�b�_�f���:�=�����B�g�^�_�d�k���d�h�f�h�j�[�b�^�g�h�k�l�b���Q�Z�j�e�k�h�g�Z���• �������b��
�d�m�f�m�e�y�l�b�\�g�u�c�� �b�g�^�_�d�k�� �a�Z�[�h�e�_�\�Z�g�b�c�� �&�,�5�6 �• ���������� �m�� �[�h�e�v�g�u�o�� �:�=�� �m�\�_�e�b�q�b�\�Z�x�l�� �j�b�k�d��
�n�Z�l�Z�e�v�g�h�]�h���i�j�h�]�g�h�a�Z���6�&�2�5�(���\��������-���������j�Z�a�Z�� 

�<�� �d�e�b�g�b�d�h-�w�i�b�^�_�f�b�h�e�h�]�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�y�o�� �^�h�d�Z�a�Z�g�h�� �>�������� ������ �b�� �^�j���@���� �q�l�h�� �\��
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�<�� �k�l�Z�l�v�_�� �h�i�b�k�Z�g�u�� �\�e�b�y�g�b�y�� �k�h�k�l�h�y�g�b�y�� �b�� �d�h�w�n�n�b�p�b�_�g�l�� �h�l�j�Z�`�_�g�b�y�� �j�Z�a�e�b�q�g�u�o��
�i�h�\�_�j�o�g�h�k�l�_�c���A�_�f�e�b���� 
 
�D�e�x�q�_�\�u�_���k�e�h�\�Z�� �D�h�w�n�n�b�p�b�_�g�l���h�l�j�Z�`�_�g�b�y�����i�h�q�\�Z�����j�Z�k�l�b�l�_�e�v�g�h�k�l�v�����^�e�b�g�Z���\�h�e�g�u�� 
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�I�j�b�� �b�k�i�h�e�v�a�h�\�Z�g�b�b�� �^�b�n�n�_�j�_�g�p�b�Z�e�v�g�h�]�h�� �f�_�l�h�^�Z�� �^�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �k�h�^�_�j�`�Z�g�b�y��

�f�_�l�Z�g�Z�� �\���Z�l�f�h�k�n�_�j�_���� �h�^�g�b�f�� �b�a�� �]�e�Z�\�g�u�o�� �i�Z�j�Z�f�_�l�j�h�\�� �h�k�e�Z�[�e�y�x�s�b�c�� �k�b�]�g�Z�e �y�\�e�y�_�l�k�y��
�h�l�j�Z�`�_�g�b�_�� �h�l�� �j�Z�a�g�h�h�[�j�Z�a�g�u�o�� �l�b�i�h�\�� �i�h�\�_�j�o�g�h�k�l�b�� �A�_�f�e�b���� �i�h�q�\�Z���� �j�Z�k�l�b�l�_�e�v�g�h�k�l�v���� �\�h�^�Z����
�>�e�y�� �j�Z�k�q�_�l�Z�� �h�k�e�Z�[�e�_�g�g�h�]�h�� �b�a�e�m�q�_�g�b�y�� �g�_�h�[�o�h�^�b�f�h�� �a�g�Z�l�v�� �b�o�� �k�i�_�d�l�j�Z�e�v�g�u�_��
�d�h�w�n�n�b�p�b�_�g�l�u���h�l�j�Z�`�_�g�b�y�� 

 
�H�l�j�Z�`�Z�x�s�Z�y���k�i�h�k�h�[�g�h�k�l�v���A�_�f�e�b 
 
�<�h�^�Z�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �^�j�m�]�b�f�b�� �l�b�i�Z�f�b�� �i�h�\�_�j�o�g�h�k�l�_�c�� �h�q�_�g�v�� �o�h�j�h�r�h�� �i�h�]�e�h�s�Z�_�l��

�b�g�n�j�Z�d�j�Z�k�g�h�_���b�a�e�m�q�_�g�b�_�����k�h�h�l�\�_�l�k�l�\�_�g�g�h���h�l�j�Z�`�Z�x�s�b�_���k�i�h�k�h�[�g�h�k�l�b���f�b�g�b�f�Z�e�v�g�u���h�d�h�e�h��
2 % [1]. 

�I�h�q�\�u�� �h�l�j�Z�`�Z�x�l�� �h�l�� ��-������ �^�h�� �������� �i�Z�^�Z�x�s�_�c�� �k�\�_�l�h�\�h�c�� �w�g�_�j�]�b�b���� �H�l�j�Z�`�_�g�b�_�� �k�\�_�l�Z��
�i�h�q�\�Z�f�b�� �i�h�^�q�b�g�y�_�l�k�y�� �h�k�g�h�\�g�u�f�� �a�Z�d�h�g�Z�f�� �h�i�l�b�d�b���� �g�h�� �i�j�b�� �w�l�h�f�� �b�f�_�_�l�� �k�\�h�x�� �k�i�_�p�b�n�b�d�m����
�I�h�q�\�Z�����d�Z�d���h�d�j�Z�r�_�g�g�h�_���i�j�b�j�h�^�g�h�_���l�_�e�h�����i�h�]�e�h�s�Z�_�l���k�\�_�l�h�\�m�x���w�g�_�j�]�b�x���b�a�[�b�j�Z�l�_�e�v�g�h�����l�h��
�_�k�l�v�� �k�i�_�d�l�j�Z�e�v�g�u�c�� �k�h�k�l�Z�\�� �h�l�j�Z�`�_�g�g�h�]�h�� �k�\�_�l�Z�� �h�l�e�b�q�Z�_�l�k�y�� �h�l�� �k�h�k�l�Z�\�Z�� �i�Z�^�Z�x�s�_�]�h��
�k�\�_�l�h�\�h�]�h�� �i�h�l�h�d�Z���� �<�� �q�Z�k�l�g�h�k�l�b���� �^�e�y�� �i�h�q�\�� �o�Z�j�Z�d�l�_�j�g�h�� �g�_�k�d�h�e�v�d�h�� �[�h�e�v�r�_�_�� �h�l�j�Z�`�_�g�b�_��
�e�m�q�_�c�� �^�e�b�g�g�h�\�h�e�g�h�\�h�c�� �a�h�g�u�� �k�i�_�d�l�j�Z�� �i�h�� �k�j�Z�\�g�_�g�b�x�� �k�� �d�h�j�h�l�d�h�\�h�e�g�h�\�h�c���� �<�� �k�i�_�d�l�j�Z�o��
�h�l�j�Z�`�_�g�b�y���i�h�q�\���d�h�w�n�n�b�p�b�_�g�l�� �h�l�j�Z�`�_�g�b�y���\�h�a�j�Z�k�l�Z�_�l�� �i�h�� �f�_�j�_�� �m�\�_�e�b�q�_�g�b�y���^�e�b�g�u���\�h�e�g�u��
�b�a�e�m�q�_�g�b�y�����j�b�k�m�g�h�d�����������]�j�Z�^�b�_�g�l���b�a�f�_�g�_�g�b�c���\�_�e�b�q�b�g���h�l�j�Z�`�_�g�b�y���a�Z�\�b�k�b�l���h�l���l�b�i�Z���i�h�q�\�u��
�b���_�_���\�_�s�_�k�l�\�_�g�g�h�]�h���k�h�k�l�Z�\�Z�� 
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�M�\�e�Z�`�g�_�g�b�_�� �i�h�q�\�� �\�k�_�]�^�Z�� �i�j�b�\�h�^�b�l�� �d�� �b�o�� �i�h�l�_�f�g�_�g�b�x�� �b �k�e�_�^�h�\�Z�l�_�e�v�g�h���� �k�g�b�`�_�g�b�x��
�h�l�j�Z�`�_�g�b�y���� �H�^�g�Z�d�h�� �h�l�� �f�_�o�Z�g�b�q�_�k�d�h�]�h�� �k�h�k�l�Z�\�Z�� �d�Z�`�^�Z�y�� �i�h�q�\�Z�� �i�h�� �j�Z�a�g�h�f�m�� �f�_�g�y�_�l�� �k�\�h�b��
�d�h�w�n�n�b�p�b�_�g�l�u�� �h�l�j�Z�`�_�g�b�y�� �i�j�b�� �m�\�_�e�b�q�_�g�b�b�� �\�e�Z�`�g�h�k�l�b���� �H�l�j�Z�`�_�g�b�_�� �i�h�q�\�� �\�� �a�Z�\�b�k�b�f�h�k�l�b��
�h�l�� �f�_�o�Z�g�b�q�_�k�d�h�]�h�� �k�h�k�l�Z�\�Z���f�_�g�y�_�l�� �k�\�h�b�� �d�h�w�n�n�b�p�b�_�g�l�u�� �h�l�j�Z�`�_�g�b�y�� �i�j�b�� �m�\�_�e�b�q�_�g�b�b��
�\�e�Z�`�g�h�k�l�b���� �G�Z�b�[�h�e�v�r�_�_�� �\�e�b�y�g�b�_�� �m�\�e�Z�`�g�_�g�b�y�� �k�d�Z�a�u�\�Z�_�l�k�y�� �g�Z�� �k�\�_�l�e�u�o�� �i�h�q�\�Z�o�� �b�� �\��
�g�Z�b�f�_�g�v�r�_�c�� �k�l�_�i�_�g�b�� �g�Z�� �]�e�b�g�y�k�l�u�o�� �i�h�q�\�Z�o���� �D�j�h�f�_�� �l�h�]�h���� �\�e�b�y�_�l�� �\�_�e�b�q�b�g�Z�� �q�Z�k�l�b�p����
�k�d�e�Z�^�u�\�Z�x�s�b�o�� �i�h�q�\�m���� �l�h�� �_�k�l�v�� �k�l�_�i�_�g�v�� �b�a�f�_�e�v�q�_�g�b�y�� �i�j�h�[�u�����K�� �m�f�_�g�v�r�_�g�b�_�f�� �j�Z�a�f�_�j�Z��
�q�Z�k�l�b�p���� �i�h�k�e�_�^�g�b�_�� �h�[�j�Z�a�m�x�l�� �[�h�e�_�_�� �i�e�h�l�g�m�x�� �m�i�Z�d�h�\�d�m���� �i�h�\�_�j�o�g�h�k�l�v�� �k�l�Z�g�h�\�b�l�k�y�� �[�h�e�_�_��
�]�e�Z�^�d�h�c���� �m�f�_�g�v�r�Z�_�l�k�y�� �d�h�e�b�q�_�k�l�\�h�� �f�b�d�j�h�� �l�_�g�_�c���� �k�h�a�^�Z�\�Z�_�f�u�o�� �g�_�j�h�\�g�h�k�l�y�f�b��
�i�h�\�_�j�o�g�h�k�l�b�����W�l�b���n�Z�d�l�h�j�u���m�\�_�e�b�q�b�\�Z�x���m�j�h�\�_�g�v���h�l�j�Z�`�_�g�b�y���� 

�H�l�j�Z�`�Z�x�s�Z�y�� �k�i�h�k�h�[�g�h�k�l�v�� �e�b�k�l�v�_�\�� �a�Z�\�b�k�b�l���� �i�j�_�`�^�_�� �\�k�_�]�h���� �h�l�� �k�h�k�l�h�y�g�b�y��
�i�h�\�_�j�o�g�h�k�l�b���� �n�h�j�f�u���� �h�d�j�Z�k�d�b���� �g�Z�e�b�q�b�y�� �a�Z�s�b�l�g�u�o�� �i�h�d�j�h�\�h�\�� �b�� �l���� �^���� �H�[�s�Z�y�� �i�e�h�s�Z�^�v��
�e�b�k�l�Z�� �a�Z�\�b�k�b�l�� �g�_�� �l�h�e�v�d�h�� �h�l�� �j�Z�k�i�h�e�h�`�_�g�b�y�� �n�h�l�h�k�b�g�l�_�a�b�j�m�x�s�b�o�� �q�Z�k�l�_�c���� �h�l�g�h�k�b�l�_�e�v�g�h��
�k�d�_�e�_�l�g�h�c���i�j�h�\�h�^�y�s�_�c���h�k�g�h�\�u�����g�h���l�Z�d�`�_���b���h�l���n�h�j�f�u���d�e�_�l�h�d���i�h�\�_�j�o�g�h�k�l�g�u�o���_�]�h���l�d�Z�g�_�c����
�I�h�k�e�_�^�g�b�_���f�h�]�m�l���[�u�l�v���\�u�i�m�d�e�u�f�b�����i�e�h�k�d�b�f�b�����q�_�l�u�j�_�o�]�j�Z�g�g�u�f�b�����f�g�h�]�h�]�j�Z�g�g�u�f�b���b���l�����i����
�G�_�f�Z�e�h�_���a�g�Z�q�_�g�b�_���^�h�e�`�g�u���b�f�_�l�v���b���j�Z�a�f�_�j�u���w�l�b�o���d�m�l�b�d�m�e�y�j�i�u�o���d�e�_�l�h�d�����H�l�j�Z�`�Z�l�_�e�v�g�Z�y��
�k�i�h�k�h�[�g�h�k�l�v�� �e�b�k�l�v�_�\�� �a�g�Z�q�b�l�_�e�v�g�h�� �k�g�b�`�Z�_�l�k�y�� �i�h�k�e�_�� �k�u�j�h�c���� �^�h�`�^�e�b�\�h�c�� �i�h�]�h�^�u���� �G�Z��
�j�b�k�m�g�d�_�������i�j�b�\�_�^�_�g���k�i�_�d�l�j���h�l�j�Z�`�_�g�b�y���j�Z�k�l�b�l�_�e�v�g�h�k�l�b�� 
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�������������]���d�]���� �`�_�e�_�a�h���h�[�s�_�_���± 0,02-�����������f�]���e���>���@�� 

�O�e�h�j�b�^�g�h-�f�Z�]�g�b�_�\�h-�g�Z�l�j�b�_�\�u�c�� �l�b�i�� �\�h�^�u���� �s�_�e�h�q�g�h�c�� �j�_�Z�d�p�b�b���� �g�Z�e�b�q�b�_�� �]�h�j�v�d�h-
�k�h�e�_�g�h�c�� �j�Z�i�u�� �i�h�^�l�\�_�j�`�^�_�g�h�� �a�Z�d�e�x�q�_�g�b�_�f�� �L�h�f�k�d�h�]�h�� �b�g�k�l�b�l�m�l�Z�� �d�m�j�h�j�l�h�e�h�]�b�b�� �b��
�n�b�a�b�h�l�_�j�Z�i�b�b���>���@�� 

�H�a�_�j�h�� �;�h�e�v�r�h�_�� �Y�j�h�\�h�_�� �o�Z�j�Z�d�l�_�j�b�a�m�_�l�k�y�� �g�Z�e�b�q�b�_�f�� �i�j�h�f�u�k�e�h�\�u�o�� �a�Z�i�Z�k�h�\�� �j�Z�q�d�Z��
Artemia salina �>���@���� �d�h�l�h�j�u�c�� �y�\�e�y�_�l�k�y�� �\�h�a�h�[�g�h�\�e�y�_�f�u�f�� �i�j�b�j�h�^�g�u�f�� �j�_�k�m�j�k�h�f�� �b�� �h�[�b�l�Z�_�l��
�l�h�e�v�d�h���\���k�h�e�_�g�u�o���\�h�^�h�_�f�Z�o�� 

�H�a�_�j�h�� �b�k�i�h�e�v�a�m�_�l�k�y�� �d�Z�d�� �f�_�k�l�h�� �k�[�j�h�k�Z�� �o�h�a�y�c�k�l�\�_�g�g�h-�[�u�l�h�\�u�o�� �b�� �i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�o��
�k�l�h�q�g�u�o�� �\�h�^���� �K�l�h�q�g�u�_�� �\�h�^�u�� �i�j�_�^�\�Z�j�b�l�_�e�v�g�h�� �i�j�h�o�h�^�y�l�� �h�q�b�k�l�d�m�� �g�Z�� �[�b�h�e�h�]�b�q�_�k�d�b�o��
�h�q�b�k�l�g�u�o���k�l�Z�g�p�b�y�o�� 

�J�_�]�b�h�g�Z�e�v�g�u�_�� �^�h�i�m�k�l�b�f�u�_�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �h�i�j�_�^�_�e�y�x�l�k�y�� �^�e�y�� �d�h�g�d�j�_�l�g�h�]�h�� �\�_�s�_�k�l�\�Z��
�\���h�i�j�_�^�_�e�_�g�g�u�c���k�_�a�h�g���]�h�^�Z���i�h���Z�g�Z�e�h�]�b�b���k���j�Z�k�q�_�l�h�f���n�h�g�h�\�u�o���d�h�g�p�_�g�l�j�Z�p�b�c���i�h���f�_�l�h�^�b�d�_��
�J�>��������������������-�����������i�h���n�h�j�f�m�e�_�� 

�J�>�Dij  = (Cij + �1ij �Ü tSt / n1/2), 
�]�^�_��Cij �± �k�j�_�^�g�y�y�� �d�h�g�p�_�g�l�j�Z�p�b�y��i-�]�h�� �\�_�s�_�k�l�\�Z�� �\�� �n�h�g�h�\�h�f�� �k�l�\�h�j�_��j-�]�h�� �k�_�a�h�g�Z�� tSt �± 

�d�h�w�n�n�b�p�b�_�g�l���K�l�v�x�^�_�g�l�Z����n �± �q�b�k�e�h���^�Z�g�g�u�o�����1ij �± �k�j�_�^�g�_�d�\�Z�^�j�Z�l�b�q�g�h�_���h�l�d�e�h�g�_�g�b�_���>���@�� 
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�J�b�k������ �H�a�_�j�h���;�h�e�v�r�h�_���Y�j�h�\�h�_���������������]���>Google maps] 

 
�B�k�o�h�^�g�u�f�b�� �^�Z�g�g�u�f�b�� �^�e�y�� �g�Z�i�b�k�Z�g�b�y�� �k�l�Z�l�v�b�� �b �j�Z�k�q�_�l�Z�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �^�h�i�m�k�l�b�f�u�o��

�d�h�g�p�_�g�l�j�Z�p�b�y�� �i�h�k�e�m�`�b�e�b�� �^�Z�g�g�u�_�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�b�o�� �]�b�^�j�h�o�b�f�b�q�_�k�d�b�o�� �g�Z�[�e�x�^�_�g�b�c�� �a�Z��
�n�h�g�h�\�h�c�� �d�h�g�p�_�g�l�j�Z�p�b�_�c�� �\�h�^�u�� �h�a�_�j�Z�� �\�� �i�_�j�b�h�^�� ��������-���������� �]�]���� �L�h�q�d�Z�� �h�l�[�h�j�Z�� �i�j�h�[��
�j�Z�k�i�h�e�h�`�_�g�Z�� �g�Z�� �j�Z�k�k�l�h�y�g�b�b�� �������� �d�f�� �h�l�� �]�j�Z�g�b�p�u�� �]�h�j�h�^�Z�� �Y�j�h�\�h�_���� ���� �d�f�� �\�� �x�`�g�h�f��
�g�Z�i�j�Z�\�e�_�g�b�b���\�^�h�e�v���[�_�j�_�]�h�\�h�c���e�b�g�b�b�������������f���h�l���[�_�j�_�]�Z�����j�b�k�������������D�Z�e�_�g�^�Z�j�g�u�c���]�h�^���i�h�^�_�e�_�g��
�g�Z���k�_�a�h�g�u�����a�b�f�Z�����^�_�d�Z�[�j�v�����y�g�\�Z�j�v�����n�_�\�j�Z�e�v�������\�_�k�g�Z�����f�Z�j�l�����Z�i�j�_�e�v�����f�Z�c�������e�_�l�h�����b�x�g�v�����b�x�e�v����
�Z�\�]�m�k�l�����b���h�k�_�g�v�����k�_�g�l�y�[�j�v�����h�d�l�y�[�j�v�����g�h�y�[�j�v���� 

�J�Z�k�q�_�l�u���J�>�D���i�j�h�\�h�^�b�e�b�k�v���^�e�y���k�e�_�^�m�x�s�b�o���o�b�f�b�q�_�k�d�b�o���\�_�s�_�k�l�\�����O�I�D�����o�b�f�b�q�_�k�d�h�_��
�i�h�l�j�_�[�e�_�g�b�_���d�b�k�e�h�j�h�^�Z�������;�I�D�������[�b�h�o�b�f�b�q�_�k�d�h�_���i�h�l�j�_�[�e�_�g�b�_���d�b�k�e�h�j�h�^�Z�������Z�f�f�h�g�b�c-�b�h�g����
�g�b�l�j�b�l-�b�h�g���� �g�b�l�j�Z�l-�b�h�g�� �b�� �n�h�k�n�Z�l�u���� �I�>�D�� �\�a�y�l�u�� �^�e�y�� �\�h�^�h�_�f�h�\�� �j�u�[�h�o�h�a�y�c�k�l�\�_�g�g�h�]�h��
�g�Z�a�g�Z�q�_�g�b�y�� 

�J�_�a�m�e�v�l�Z�l�u���j�Z�k�q�_�l�Z���k�_�a�h�g�g�u�o���a�g�Z�q�_�g�b�c���J�>�D���^�e�y���h�a�����;�h�e�v�r�h�_ �Y�j�h�\�h�_���i�j�_�^�k�l�Z�\�e�_�g�u��
�\���l�Z�[�e�������� 

 
�L�Z�[�e�b�p�Z����.�K�_�a�h�g�g�u�_���a�g�Z�q�_�g�b�y���J�>�D���^�e�y���h�a�����;�h�e�v�r�h�_���Y�j�h�\�h�_ 

�A�b�f�Z 

�<�_�s�_�k�l�\�h 
�K�j�_�^�g�y�y��

�d�h�g�p�_�g�l�j�Z�p�b�y��
���K�k�j�������f�]���e 

n tSt �1 �J�>�D�����f�]���e 
�I�>�D����
�f�]���e 

�O�I�D 76,14 12 1,8 41,325 97,61 30 
�;�I�D�� 6,92 11 1,81 44,533 31,22 3 
�:�f�f�h�g�b�c-�b�h�g 13,21 10 1,83 7,455 17,52 0,39 
�G�b�l�j�b�l-�b�h�g 0,011 10 1,83 0,005 0,01 0,02 
�G�b�l�j�Z�l-�b�h�g 0,2 10 1,83 0,061 0,24 9,1 
�N�h�k�n�Z�l�u 0,236 10 1,83 0,187 0,34 0,2 

�<�_�k�g�Z 

�<�_�s�_�k�l�\�h 
�K�j�_�^�g�y�y��

�d�h�g�p�_�g�l�j�Z�p�b�y��
���K�k�j�������f�]���e 

n tSt �1 �J�>�D�����f�]���e �I�>�D����
�f�]���e 

�O�I�D 84,22 14 1,77 55,803 110,62 30 
�;�I�D�� 8,29 12 1,8 79,908 49,81 3 
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�:�f�f�h�g�b�c-�b�h�g 28,16 15 1,76 14,053 34,55 0,39 
�G�b�l�j�b�l-�b�h�g 0,015 15 1,76 0,071 0,05 0,02 
�G�b�l�j�Z�l-�b�h�g 0,73 15 1,76 0,364 0,90 9,1 
�N�h�k�n�Z�l�u 0,321 15 1,76 0,187 0,41 0,2 

�E�_�l�h 

�<�_�s�_�k�l�\�h 
�K�j�_�^�g�y�y��

�d�h�g�p�_�g�l�j�Z�p�b�y��
���K�k�j�������f�]���e 

n tSt �1 
�J�>�D�����f�]���e 

�I�>�D����
�f�]���e 

�O�I�D 79 11 1,81 41,075 101,42 30 
�;�I�D�� 9,67 11 1,81 87,242 57,28 3 
�:�f�f�h�g�b�c-�b�h�g 79,86 11 1,81 40,448 101,93 0,39 
�G�b�l�j�b�l-�b�h�g 0,04 11 1,81 0,032 0,06 0,02 
�G�b�l�j�Z�l-�b�h�g 0,129 11 1,81 0,874 0,61 9,1 
�N�h�k�n�Z�l�u 0,39 11 1,81 0,252 0,53 0,2 

�H�k�_�g�v 

�<�_�s�_�k�l�\�h 
�K�j�_�^�g�y�y��

�d�h�g�p�_�g�l�j�Z�p�b�y��
���K�k�j�������f�]���e 

n tSt �1 
�J�>�D�����f�]���e 

�I�>�D����
�f�]���e 

�O�I�D 43,33 12 1,8 29,794 58,81 30 
�;�I�D�� 7,92 12 1,8 116,916 68,67 3 
�:�f�f�h�g�b�c-�b�h�g 41,23 11 1,81 29,718 57,45 0,39 
�G�b�l�j�b�l-�b�h�g 0,02 12 1,8 0,011 0,03 0,02 
�G�b�l�j�Z�l-�b�h�g 0,57 12 1,8 0,211 0,68 9,1 
�N�h�k�n�Z�l�u 0,263 12 1,8 0,185 0,36 0,2 

 

�A�g�Z�q�_�g�b�y���J�>�D���i�h���a�Z�]�j�y�a�g�y�x�s�b�f���\�_�s�_�k�l�\�Z�f���\���\�h�^�_���h�a�����;�h�e�v�r�h�_���Y�j�h�\�h�_���h�l�e�b�q�Z�x�l�k�y��
�h�l���a�g�Z�q�_�g�b�c���I�>�D�����>�e�y���O�I�D�����;�I�D�������Z�f�f�h�g�b�y�����g�b�l�j�b�l�h�\���b���n�h�k�n�Z�l�h�\���i�Z�j�Z�f�_�l�j���J�>�D���\�u�r�_��
�i�Z�j�Z�f�_�l�j�Z�� �I�>�D�� �\�h�� �\�k�_�� �k�_�a�h�g�u���� �L�Z�d�� �J�>�D�� �Z�f�f�h�g�b�y���i�j�_�\�u�r�Z�_�l�� �_�]�h�� �I�>�D�� �i�j�b�f�_�j�g�h�� �\�� ����-
�������� �j�Z�a���� �?�^�b�g�k�l�\�_�g�g�u�f�� �\�_�s�_�k�l�\�h�f���� �j�_�]�b�h�g�Z�e�v�g�u�_�� �^�h�i�m�k�l�b�f�u�_�� �d�h�g�p�_�g�l�j�Z�p�b�b�� �d�h�l�h�j�h�]�h��
�g�b�`�_���I�>�D�����i�j�b�f�_�j�g�h���\���������j�Z�a�������y�\�e�y�x�l�k�y���g�b�l�j�Z�l�u�� 

�>�e�y�� �m�i�j�h�s�_�g�b�y�� �j�Z�k�q�_�l�h�\�� �G�>�K�� �^�h�i�m�k�l�b�f�h�� �g�Z�� �i�_�j�\�h�f�� �w�l�Z�i�_�� �\�g�_�^�j�_�g�b�y�� �J�>�D 
�b�k�i�h�e�v�a�h�\�Z�l�v�� �g�_�� �k�_�a�h�g�g�u�_�� �a�g�Z�q�_�g�b�y���� �Z�� �]�h�^�h�\�u�_���� �>�e�y�� �w�l�h�]�h�� �g�m�`�g�h�� �e�b�r�v�� �\�u�[�j�Z�l�v�� �b�a��
�k�_�a�h�g�g�u�o���a�g�Z�q�_�g�b�c���J�>�D���f�Z�d�k�b�f�Z�e�v�g�u�_�� 

�L�Z�d�b�f���h�[�j�Z�a�h�f�����^�e�y���m�e�m�q�r�_�g�b�y���d�Z�q�_�k�l�\�Z���h�a�_�j�Z���;�h�e�v�r�h�_���Y�j�h�\�h�_���b���g�_���i�j�_�^�t�y�\�e�_�g�b�y��
�g�_�h�[�h�k�g�h�\�Z�g�g�u�o�� �l�j�_�[�h�\�Z�g�b�c�� �d�� �\�h�^�h�i�h�e�v�a�h�\�Z�l�_�e�y�f�� �p�_�e�_�k�h�h�[�j�Z�a�g�h�� �i�j�b�� �g�h�j�f�b�j�h�\�Z�g�b�b��
�k�[�j�h�k�Z�� �a�Z�]�j�y�a�g�y�x�s�b�o�� �\�_�s�_�k�l�\�� �b�k�i�h�e�v�a�h�\�Z�l�v�� �i�h�d�Z�a�Z�l�_�e�v�� �J�>�D���� �d�h�l�h�j�u�c�� �m�q�b�l�u�\�Z�_�l��
�i�j�b�j�h�^�g�u�_�� �h�k�h�[�_�g�g�h�k�l�b�� �n�h�j�f�b�j�h�\�Z�g�b�y�� �d�Z�q�_�k�l�\�Z�� �\�h�^���� �\�f�_�k�l�h�� �I�>�D���� �L�Z�d�Z�y�� �a�Z�f�_�g�Z��
�i�h�a�\�h�e�b�l�� �k�g�b�a�b�l�v�� �[�b�h�]�_�g�g�m�x�� �g�Z�]�j�m�a�d�m�� �g�Z�� �h�a�_�j�h���� �Z�� �l�Z�d�`�_�� �h�l�d�Z�a�Z�l�v�k�y�� �h�l�� �i�j�_�^�t�y�\�e�_�g�b�y��
�g�_�h�[�h�k�g�h�\�Z�g�g�u�o���l�j�_�[�h�\�Z�g�b�c���d���\�h�^�h�i�h�e�v�a�h�\�Z�l�_�e�y�f���i�j�b���k�[�j�h�k�_���k�l�h�q�g�u�o���\�h�^�� 

�K�� �p�_�e�v�x�� �h�o�j�Z�g�u�� �\�h�^�g�u�o�� �h�[�t�_�d�l�h�\�� �h�l�� �a�Z�]�j�y�a�g�_�g�b�y�� �k�l�h�q�g�u�f�b�� �\�h�^�Z�f�b�� �g�_�h�[�o�h�^�b�f�h��
�\�g�_�k�l�b�� �d�h�j�j�_�d�l�b�\�u�� �\�� �^�_�c�k�l�\�m�x�s�m�x�� �f�_�l�h�^�b�d�m�� �i�h�� �j�Z�a�j�Z�[�h�l�d�_�� �G�>�K���� �q�l�h�[�u�� �m�q�b�l�u�\�Z�e�b�k�v��
�i�j�b�j�h�^�g�u�_���h�k�h�[�_�g�g�h�k�l�b���\�h�^�g�u�o���h�[�t�_�d�l�h�\���i�j�b���g�h�j�f�b�j�h�\�Z�g�b�b���k�[�j�h�k�Z���k�l�h�q�g�u�o���\�h�^�� 

 
�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 
 

1. �F�_�e�v�g�b�d�� �F���� �K������ �R�_�k�l�Z�d�h�\�� �<���� �B���� �W�d�h�e�h�]�b�q�_�k�d�Z�y�� �h�[�k�l�Z�g�h�\�d�Z�� �g�Z�� �l�_�j�j�b�l�h�j�b�b��
�L�x�f�_�g�k�d�h�c�� �h�[�e�Z�k�l�b���� �k�h�k�l�h�y�g�b�_���� �i�j�h�[�e�_�f�u���� �i�m�l�b�� �b�o�� �j�_�r�_�g�b�y�� ������ �;�_�a�h�i�Z�k�g�h�k�l�v�� �b��
�`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�v���\���K�b�[�b�j�b���b���g�Z���D�j�Z�c�g�_�f���K�_�\�_�j�_�����L�x�f�_�g�v�����������������K������-8. 

2. �E�x�p�b�]�_�j���:���H�����J�h�k�]�b�^�j�h�f�_�l �©�=�b�^�j�h�e�h�]�b�q�_�k�d�Z�y���o�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���h�a�����;�h�e�v�r�h�_���Y�j�h�\�h�_�ª�� 
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3. �=�b�^�j�h�e�h�]�b�q�_�k�d�b�c�� �b�g�k�l�b�l�m�l�� ���=�=�B���� �J�h�k�]�b�^�j�h�f�_�l�Z�� �©�J�_�k�m�j�k�u�� �i�h�\�_�j�o�g�h�k�l�g�u�o�� �\�h�^��
�j�Z�c�h�g�h�\���h�k�\�h�_�g�b�y���p�_�e�b�g�g�u�o���b���a�Z�e�_�`�g�u�o���a�_�f�_�e�v�ª���\�u�i�m�k�d��IV. 

4. �A�Z�d�e�x�q�_�g�b�_���������������m�l�\�_�j�`�^�_�g�g�h�_���^�b�j�_�d�l�h�j�h�f���L�h�f�k�d�h�]�h���G�B�B�D�b�N�������������������������]�� 
5. �I�b�k�v�f�h���=�h�k�d�h�f�j�u�[�h�e�h�\�k�l�\�Z���J�h�k�k�b�b���h�l�������������������������‹������-���������������i�b�k�v�f�h���F�I�J���J�h�k�k�b�b��

�h�l�������������������������‹���:�I-22/454. 
6. �J�>�� ������������������-���������� �F�_�l�h�^�b�q�_�k�d�b�_�� �m�d�Z�a�Z�g�b�y�� �©�I�j�h�\�_�^�_�g�b�_�� �j�Z�k�q�_�l�h�\�� �n�h�g�h�\�u�o��

�d�h�g�p�_�g�l�j�Z�p�b�c�� �o�b�f�b�q�_�k�d�b�o�� �\�_�s�_�k�l�\�� �\�� �\�h�^�_�� �\�h�^�h�l�h�d�h�\�ª���� �E������ �=�b�^�j�h�f�_�l�_�h�b�a�^�Z�l���� ������������
�������k�� 

�‹���:���L�����;�b�`�Z�g�h�\������������ 
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�M�>�D������������������������������ 
�O�Z�j�Z�d�l�_�j�b�k�l�b�d�Z���h�k�g�h�\�g�u�o���f�h�j�n�h�f�_�l�j�b�q�_�k�d�b�o���b��
�]�b�^�j�h�o�b�f�b�q�_�k�d�b�o���i�Z�j�Z�f�_�l�j�h�\���h�a�_�j���p�_�g�l�j�Z�e�v�g�h�c��
�w�d�h�g�h�f�b�q�_�k�d�h�c���a�h�g�u���j�_�k�i�m�[�e�b�d�b���K�Z�o�Z�����Y�d�m�l�b�y�� 

 
�E�_�\�b�g�Z���K���G�������>�Z�\�u�^�h�\�Z���I���<�������I�_�k�l�j�y�d�h�\�Z���E���:�������=�h�j�h�^�g�b�q�_�\���J���F�������M�r�g�b�p�d�Z�y���E���:������

�Y�^�j�b�o�b�g�k�d�b�c���B���<�� 

�K�_�\�_�j�h-�<�h�k�l�h�q�g�u�c���n�_�^�_�j�Z�e�v�g�u�c���m�g�b�\�_�j�k�b�l�_�l���b�f�����F���D�����:�f�f�h�k�h�\�Z 

�>�Z�g�g�Z�y���j�Z�[�h�l�u���\�u�i�h�e�g�_�g�Z���\���j�Z�f�d�Z�o���d�h�f�i�e�_�d�k�g�h�c���G�B�J���©�H�p�_�g�d�Z�����h�k�g�h�\�g�u�_���l�_�g�^�_�g�p�b�b��
�b�a�f�_�g�_�g�b�y�� �i�j�b�j�h�^�g�h�]�h�� �b�� �k�h�p�b�Z�e�v�g�h-�w�d�h�g�h�f�b�q�_�k�d�h�]�h�� �k�h�k�l�h�y�g�b�y���� �q�_�e�h�\�_�q�_�k�d�h�]�h��
�i�h�l�_�g�p�b�Z�e�Z�� �P�_�g�l�j�Z�e�v�g�h�c�� �w�d�h�g�h�f�b�q�_�k�d�h�c�� �a�h�g�u�� �J�_�k�i�m�[�e�b�d�b�� �K�Z�o�Z�� ���Y�d�m�l�b�y���ª����
�i�j�h�]�j�Z�f�f�u�� �d�h�f�i�e�_�d�k�g�u�o�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �\�� �J�_�k�i�m�[�e�b�d�_�� �K�Z�o�Z�� ���Y�d�m�l�b�y������
�g�Z�i�j�Z�\�e�_�g�g�u�o�� �g�Z�� �j�Z�a�\�b�l�b�_�� �_�_�� �i�j�h�b�a�\�h�^�b�l�_�e�v�g�u�o�� �k�b�e�� �b�� �k�h�p�b�Z�e�v�g�h�c�� �k�n�_�j�u�� �g�Z�� ��������-
�����������]�h�^�u�ª�����Z���l�Z�d�`�_���\���j�Z�f�d�Z�o���i�j�h�_�d�l�g�h�]�h���n�b�g�Z�g�k�b�j�h�\�Z�g�b�y���K�<�N�M���b�f�����F���D�����:�f�f�h�k�\�Z��
���i�j�b�d�Z�a�� ������-�H�>�� �h�l�� ���������������������� �]������ �©�I�Z�e�_�h�w�d�h�e�h�]�b�q�_�k�d�b�_�� �b�� �[�b�h�b�g�^�b�d�Z�p�b�h�g�g�u�_��
�b�k�k�e�_�^�h�\�Z�g�b�y�� �\�h�^�g�u�o�� �w�d�h�k�b�k�l�_�f�� �d�j�b�h�e�b�l�h�a�h�g�u�� �K�_�\�_�j�h-�<�h�k�l�h�d�Z�� �J�h�k�k�b�b�� �\�� �m�k�e�h�\�b�y�o��
�b�a�f�_�g�_�g�b�y�� �d�e�b�f�Z�l�Z�� �b�� �Z�g�l�j�h�i�h�]�_�g�g�h�]�h�� �i�j�_�k�k�Z�ª���� �i�j�h�_�d�l�g�h�c�� �q�Z�k�l�b�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��
�a�Z�^�Z�g�b�y�� �\�� �k�n�_�j�_�� �g�Z�m�q�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� �F�b�g�b�k�l�_�j�k�l�\�Z�� �h�[�j�Z�a�h�\�Z�g�b�y�� �b�� �g�Z�m�d�b�� �J�N�� �i�h��
�A�Z�^�Z�g�b�x���������������������������������� 
 
�H�p�_�g�d�Z�� �k�h�k�l�h�y�g�b�y�� �i�h�\�_�j�o�g�h�k�l�g�u�o�� �\�h�^�g�u�o�� �j�_�k�m�j�k�h�\�� �i�j�h�b�a�\�_�^�_�g�Z�� �g�Z�� �h�k�g�h�\�_�� �Z�g�Z�e�b�a�Z��
�h�k�g�h�\�g�u�o�� �f�h�j�n�h�f�_�l�j�b�q�_�k�d�b�o�� �b�� �]�b�^�j�h�o�b�f�b�q�_�k�d�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �h�a�_�j�� �P�W�A���� �<�� �^�Z�g�g�h�c��
�j�Z�[�h�l�_�� �[�u�e�b�� �i�j�b�\�_�^�_�g�u�� �^�Z�g�g�u�_�� �k�b�k�l�_�f�Z�l�b�q�_�k�d�b�o�� �g�Z�[�e�x�^�_�g�b�c�� �a�Z�� �h�a�_�j�Z�f�b�� �b�a�m�q�Z�_�f�h�c��
�a�h�g�u���� �\�a�y�l�u�_�� �k�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�u�o�� �^�h�d�e�Z�^�h�\�� �h�� �k�h�k�l�h�y�g�b�b�� �h�d�j�m�`�Z�x�s�_�c�� �i�j�b�j�h�^�g�h�c��
�k�j�_�^�u���J�K�����Y�����k�������������i�h�������������]�]���>��-10]. 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �h�a�_�j�Z���� �P�W�A���� �f�h�j�n�h�f�_�l�j�b�q�_�k�d�b�_�� �i�Z�j�Z�f�_�l�j�u�� �\�h�^�h�_�f�h�\����
�]�b�^�j�h�o�b�f�b�q�_�k�d�b�_���i�Z�j�Z�f�_�l�j�u���\�h�^�h�_�f�h�\�� 

 
�F�h�j�n�h�f�_�l�j�b�q�_�k�d�b�_�� �i�Z�j�Z�f�_�l�j�u�� �\�h�^�h�_�f�h�\�� �i�h�a�\�h�e�y�x�l�� �k�^�_�e�Z�l�v�� �i�j�h�]�g�h�a�u�� �h��

�\�h�a�f�h�`�g�u�o�� �k�p�_�g�Z�j�b�y�o�� �j�Z�a�\�b�l�b�y�� �\�h�^�g�u�o�� �h�[�t�_�d�l�h�\���� �l�Z�d�� �d�Z�d�� �k�e�m�`�Z�l�� �b�k�l�h�q�g�b�d�h�f��
�b�g�n�h�j�f�Z�p�b�b�� �h�� �k�h�k�l�h�y�g�b�b�� �f�_�j�a�e�u�o�� �]�j�m�g�l�h�\���� �o�Z�j�Z�d�l�_�j�_�� �i�j�h�l�_�d�Z�g�b�y�� �l�_�j�f�h�d�Z�j�k�l�h�\�u�o��
�i�j�h�p�_�k�k�h�\���� �q�l�h�� �^�Z�_�l�� �\�h�a�f�h�`�g�h�k�l�v�� �i�e�Z�g�b�j�h�\�Z�l�v�� �w�d�h�g�h�f�b�q�_�k�d�h�_�� �j�Z�a�\�b�l�b�_�� �j�_�]�b�h�g�Z�� �b��
�h�[�_�k�i�_�q�b�l�v���m�k�l�h�c�q�b�\�h�_���k�m�s�_�k�l�\�h�\�Z�g�b�_���l�j�Z�^�b�p�b�h�g�g�u�o���\�b�^�h�\���i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y���� 

�H�k�g�h�\�g�u�_�� �f�h�j�n�h�f�_�l�j�b�q�_�k�d�b�_�� �i�Z�j�Z�f�_�l�j�u�� �h�a�_�j�� �p�_�g�l�j�Z�e�v�g�h�c�� �w�d�h�g�h�f�b�q�_�k�d�h�c�� �a�h�g�u��
�i�j�_�^�k�l�Z�\�e�_�g�u���\���l�Z�[�e�b�p�_������ �;�h�e�v�r�b�g�k�l�\�h�� �\�h�^�h�_�f�h�\�� �b�f�_�x�l�� �l�_�j�f�h�d�Z�j�k�l�h�\�u�c�� �b��
�w�j�h�a�b�h�g�g�h-�l�_�j�f�h�d�Z�j�k�l�h�\�u�c���l�b�i�u���d�h�l�e�h�\�b�g���� 

�I�h�� �i�e�h�s�Z�^�b�� �\�h�^�g�h�]�h�� �a�_�j�d�Z�e�Z�� ���i�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �I���<���� �B�\�Z�g�h�\�Z���� ������������ �>�����@��
�j�Z�k�k�f�Z�l�j�b�\�Z�_�f�u�_�� �\�h�^�h�_�f�u�� �h�l�g�h�k�y�l�k�y�� �d�� �h�q�_�g�v�� �f�Z�e�u�f���� �a�Z�� �b�k�d�e�x�q�_�g�b�_�f�� �h�a���� �G�b�^�`�b�e�b��
���D�h�[�y�c�k�d�b�c�� �m�e�m�k������ �d�h�l�h�j�Z�y�� �h�l�g�h�k�b�l�k�y�� �d�� �h�a�_�j�Z�f�� �k�� �[�h�e�v�r�h�c�� �i�e�h�s�Z�^�v�x �������������� �d�f2������ �I�h��
�a�g�Z�q�_�g�b�y�f�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �]�e�m�[�b�g�u���� �i�h�� �d�e�Z�k�k�b�n�b�d�Z�p�b�b�� �K���I���� �D�b�l�Z�_�\�Z�� �>�����@���� �\�k�_�� �h�a�_�j�Z��
�h�l�g�_�k�_�g�u�� �d�� �\�h�^�h�_�f�Z�f�� �k�� �f�Z�e�h�c�� �]�e�m�[�b�g�h�c���� �I�h�� �i�h�d�Z�a�Z�l�_�e�x�� �m�^�e�b�g�_�g�g�h�k�l�b�� �D�m �K���<����
�=�j�b�]�h�j�v�_�\�Z�� �h�a�_�j�Z�� �h�l�g�h�k�y�l�k�y�� �d�� �j�Z�a�g�u�f�� �n�h�j�f�Z�f�� �d�h�l�e�h�\�b�g�u�� �h�l�� �\�h�^�h�_�f�h�\�� �i�h�� �n�h�j�f�_��
�[�e�b�a�d�b�_���d���h�d�j�m�`�g�h�k�l�b�����D�m� �����������^�h���h�a�_�j���\�u�l�y�g�m�l�u�o���\���\�b�^�_���©�[�h�j�h�a�^�u�ª�����D�m=9,8). 
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�L�Z�[�e�b�p�Z������ �H�k�g�h�\�g�u�_���f�h�j�n�h�f�_�l�j�b�q�_�k�d�b�_���i�Z�j�Z�f�_�l�j�u���h�a�_�j�g�u�o���d�h�l�e�h�\�b�g���b���b�o 
�i�j�b�[�e�b�a�b�l�_�e�v�g�u�_���h�[�t�_�f�u 
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�D�h�[�y�c�k�d�b
�c 

114,3 
�± 

114,3 
114,3 

33,5 �±
33,5 
33,5 

6 �±6 
6 

3,4�±
3,4 
3,4 

7 �±7 
7 

0�±0 
0 

9,8�±
9,8 
9,8 

0�±0 
0 

0,12�±
0,12 
0,12 

�G�Z�f�k�d�b�c 
0,11�±
19,2 
1,5 

0,22�±
11,45 
2,5 

0,1�±
2,74 
0,6 

0,07�±
2,58 
0,46 

1,1�±
7,8 
3,07 

0,0�±
0,0 
0,0 

0,4�±
7,2 
15,7 

0�±0 
0 

0,02�±1,6 
0,012 

�F�_�]�b�g�h-
�D�Z�g�]�Z�e�Z�k�k

�d�b�c 

0,0087
�±0,84 
0,253 

0,15�±
1,7 
0,48 

0,05�±
1 

0,26 

0,04�±
0,99 
0,25 

1,3�±
5,2 
3,16 

0�±0 
0 

1,2�±
4,0 
2,3 

0�±0 
0 

0,001�±
0,56 
0,006 

�M�k�l�v-
�:�e�^�Z�g�k�d�b

�c 

0,06�±
36 
7,3 

0,18�±9 
2,2 

0,1�±4 
1,01 

0,09�±
3,99 

1 

2,3�±
4,5 
3,74 

0�±0 
0 

1,8�±
2,9 
2,2 

0�±0 
0 

0,005�±
4,78 
0,95 

�O�Z�g�]�Z�e�Z�k�k
�d�b�c 

1,2�±
1,2 
1,2 

1,8�±1,8 
1,8 

0,9�±
0,9 
0,9 

0,6�±
0,6 
0,6 

2,8�±
2,8 
2,8 

0�±0 
0 

2,7�±
2,7 
2,7 

0�±0 
0 

0,9�±0,9 
0,9 

�Q�m�j�Z�i�q�b�g
�k�d�b�c 

0,023�±
0,68 
0,60 

0,15�±
3,0 
1,1 

0,15�±
1 

0,4 

0,003
�±0,99 
0,38 

1,7�±5 
3,02 

0�±0 
0 

1,1�±
9 

7,7 

0�±0 
0 

0�±0 
0 

�:�f�]�b�g�k�d�b
�c 

0,5�±
92,0 
46,7 

0,1�±
5,67 
0,7 

0,05�±
0,73 
0,24 

0,04�±
0,42 
0,173 

1,3�±
5,2 
2,3 

0,29�±
5,64 
1,6 

1,4�±
8 

2,6 

0,2�±
2,3 
1,3 

0,00003
8�±

0,00713 
0,00248

22 

�L�Z�l�l�b�g�k�d
�b�c 

0,16�±
43,5 
21,5 

0,14�±
2,56 
0,8 

0,08�±
0,96 
0,4 

0,06�±
0,8 
0,28 

1,2�±
2,75 
2,006 

0,4�±
6,45 
2,2 

0,2�±
6,3 
3,4 

1,7�±
4,5 
3,1 

0,00001
7�±

0,0089 
0,0022 

�]�����Y�d�m�l�k�d 
0,05�±
1,97 
0,70 

0,8�±8 
2,51 

0,04-
1,07 
0,39 

0,03�±
1,06 
0,34 

1,6�±
6,7 
3,9 

1,71�±
26,38 
9,89 

1,7�±
4,5 
3,1 

2,0�±
3,7 
2,85 

0,00000
06�±

0,0069 
0,0001 

 

�H�a�_�j�Z�� �P�_�g�l�j�Z�e�v�g�h�c�� �w�d�h�g�h�f�b�q�_�k�d�h�c�� �a�h�g�u�� �^�h�k�l�Z�l�h�q�g�h�� �k�b�e�v�g�h�� �j�Z�a�e�b�q�Z�x�l�k�y�� �i�h��
�a�g�Z�q�_�g�b�y�f�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c���� �m�k�j�_�^�g�_�g�g�u�o�� �i�h�� �Z�^�f�b�g�b�k�l�j�Z�l�b�\�g�u�f��
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�i�_�j�\�b�q�g�h�c���i�j�h�f�u�k�e�h�\�h�c���b�g�n�h�j�f�Z�p�b�b���± �^�Z�g�g�u�f���_�`�_�^�g�_�\�g�u�o���a�Z�f�_�j�h�\���^�_�[�b�l�Z���`�b�^�d�h�k�l�b����
�h�[�\�h�^�g�_�g�g�h�k�l�b���b���i�j�b�_�f�b�k�l�h�k�l�b���>���@�� 

�G�Z�� �i�j�b�f�_�j�_�� �f�_�k�l�h�j�h�`�^�_�g�b�y�� �G�h�\�h�k�b�[�b�j�k�d�h�c�� �h�[�e�Z�k�l�b�� �^�e�y�� �h�p�_�g�d�b�� �w�n�n�_�d�l�b�\�g�h�k�l�b��
�\�a�Z�b�f�h�\�e�b�y�g�b�y�� �i�j�h�\�h�^�b�l�k�y�� �Z�g�Z�e�b�a�� �i�h�� �]�j�m�i�i�Z�f�� �k�d�\�Z�`�b�g���� �h�[�t�_�^�b�g�_�g�g�u�f�� �i�h�� �i�j�b�a�g�Z�d�m��
�i�j�h�k�l�j�Z�g�k�l�\�_�g�g�h�c�� �h�j�b�_�g�l�Z�p�b�b�� �i�Z�j�u�� �©�^�h�[�u�\�Z�x�s�Z�y���± �g�Z�]�g�_�l�Z�l�_�e�v�g�Z�y�ª���� �K�� �^�_�d�Z�[�j�y�� ����������
�]�h�^�Z�� �g�Z�� �f�_�k�l�h�j�h�`�^�_�g�b�b�� �g�Z�[�e�x�^�Z�_�l�k�y�� �i�Z�^�_�g�b�_�� �^�h�[�u�q�b�� �g�_�n�l�b�� ���j�b�k���� ������ �>���@���� �>�e�y��
�h�i�j�_�^�_�e�_�g�b�y�� �i�j�b�q�b�g�u�� �k�g�b�`�_�g�b�y�� �^�Z�g�g�h�]�h�� �i�h�d�Z�a�Z�l�_�e�y�� �[�u�e�� �i�j�h�\�_�^�_�g�� �f�g�h�]�h�n�Z�d�l�h�j�g�u�c��
�Z�g�Z�e�b�a���� �\�� �o�h�^�_�� �d�h�l�h�j�h�]�h�� �b�a�m�q�Z�e�Z�k�v�� �^�b�g�Z�f�b�d�Z�� �h�[�\�h�^�g�_�g�b�y�� �^�h�[�u�\�Z�x�s�b�o�� �k�d�\�Z�`�b�g���� �\�j�_�f�y��
�j�Z�[�h�l�u���n�h�g�^�Z���k�d�\�Z�`�b�g�����b�a�f�_�g�_�g�b�_���^�h�[�u�q�b���`�b�^�d�h�k�l�b�����\�u�[�u�l�b�_���b���a�Z�i�m�k�d���k�d�\�Z�`�b�g�� 
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�J�b�k. 1�����>�b�g�Z�f�b�d�Z���k�j�_�^�g�_�k�m�l�h�q�g�h�c���^�h�[�u�q�b���g�_�n�l�b 

 
�G�Z�� �h�k�g�h�\�Z�g�b�b�� �b�k�o�h�^�g�u�o �^�Z�g�g�u�o�� �[�u�e�Z�� �i�h�k�l�j�h�_�g�Z�� �p�b�n�j�h�\�Z�y�� �f�h�^�_�e�v���� �i�h�a�\�h�e�y�x�s�Z�y��

�h�p�_�g�b�l�v�� �\�e�b�y�g�b�_�� �\�k�_�o�� �\�u�r�_�i�_�j�_�q�b�k�e�_�g�g�u�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �g�Z�� �k�j�_�^�g�_�k�m�l�h�q�g�m�x�� �^�h�[�u�q�m��
�g�_�n�l�b���� �G�Z�� �j�b�k�m�g�d�_�� ���� �i�j�_�^�k�l�Z�\�e�_�g�u�� �i�h�e�m�q�_�g�g�u�_�� �j�_�a�m�e�v�l�Z�l�u�� �i�j�h�\�_�^�_�g�g�h�]�h�� �p�b�n�j�h�\�h�]�h��
�f�h�^�_�e�b�j�h�\�Z�g�b�y�� 

 

 
�J�b�k. 2�����J�_�a�m�e�v�l�Z�l�u���Z�g�Z�e�b�a�Z���n�Z�d�l�h�j�h�\���i�Z�^�_�g�b�y 

 
�D�Z�d�� �\�b�^�g�h�� �b�a�� �j�b�k�m�g�d�Z�� ������ �h�k�g�h�\�g�u�f�� �n�Z�d�l�h�j�h�f�� �k�g�b�`�_�g�b�y�� �^�h�[�u�q�b�� �g�_�n�l�b�� �y�\�e�y�_�l�k�y��

�m�\�_�e�b�q�b�\�Z�x�s�Z�y�k�y���h�[�\�h�^�g�_�g�g�h�k�l�v���^�h�[�u�\�Z�x�s�_�]�h���n�h�g�^�Z���� 
�>�e�y�� �h�i�j�_�^�_�e�_�g�b�y�� �b�k�l�h�q�g�b�d�Z�� �h�[�\�h�^�g�_�g�g�h�k�l�b�� �[�u�e�b�� �i�j�h�\�_�^�_�g�u�� �j�Z�a�e�b�q�g�u�_��

�i�j�h�f�u�k�e�h�\�u�_���]�_�h�n�b�a�b�q�_�k�d�b�_�����]�b�^�j�h�^�b�g�Z�f�b�q�_�k�d�b�_���b���l�j�Z�k�k�_�j�g�u�_���b�k�k�e�_�^�h�\�Z�g�b�y�����d�h�l�h�j�u�_��
�i�h�d�Z�a�Z�e�b�� �g�Z�e�b�q�b�_�� �l�_�o�g�h�]�_�g�g�h�c�� �l�j�_�s�b�g�h�\�Z�l�h�k�l�b�� �\�� �i�j�h�k�l�j�Z�g�k�l�\�_�� �f�_�`�^�m�� �i�Z�j�Z�f�b��
�^�h�[�u�\�Z�x�s�b�o�� �b�� �g�Z�]�g�_�l�Z�l�_�e�v�g�u�o�� �k�d�\�Z�`�b�g���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �\�h�^�Z���� �a�Z�d�Z�q�b�\�Z�_�f�Z�y�� �\�� �i�e�Z�k�l����
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�g�Z�i�j�y�f�m�x�� �i�h�i�Z�^�Z�_�l�� �\�� �a�h�g�m�� �^�j�_�g�b�j�h�\�Z�g�b�y�� �^�h�[�u�\�Z�x�s�b�o�� �k�d�\�Z�`�b�g���� �H�k�g�h�\�g�h�c�� �i�j�b�q�b�g�h�c��
�h�[�j�Z�a�h�\�Z�g�b�y�� �l�_�o�g�h�]�_�g�g�u�o�� �l�j�_�s�b�g�� �y�\�e�y�_�l�k�y�� �i�j�_�\�u�r�_�g�b�_�� �a�Z�[�h�c�g�h�]�h�� �^�Z�\�e�_�g�b�y��
�g�Z�]�g�_�l�Z�g�b�y�� �\�u�r�_�� �^�Z�\�e�_�g�b�y�� �j�Z�a�j�u�\�Z�� �i�h�j�h�^�u�� ���^�e�y�� �x�j�k�d�b�o�� �h�l�e�h�`�_�g�b�c�� �^�Z�\�e�_�g�b�_�� �j�Z�a�j�u�\�Z��
�i�h�j�h�^���i�j�b�[�e�b�a�b�l�_�e�v�g�h���j�Z�\�g�h������ �F�I�Z���� 

�>�e�y�� �m�e�m�q�r�_�g�b�y�� �^�b�g�Z�f�b�d�b�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o�� �i�h�d�Z�a�Z�l�_�e�_�c�� �f�_�k�l�h�j�h�`�^�_�g�b�y�� ���^�h�[�u�q�Z��
�g�_�n�l�b���� �h�[�\�h�^�g�_�g�g�h�k�l�v���� �j�_�d�h�f�_�g�^�m�_�l�k�y�� �k�g�b�`�_�g�b�_�� �^�Z�\�e�_�g�b�y�� �g�Z�]�g�_�l�Z�g�b�y�� �g�b�`�_�� �^�Z�\�e�_�g�b�y��
�j�Z�a�j�u�\�Z�� �i�h�j�h�^���� �Z�� �^�e�y�� �\�h�k�k�l�Z�g�h�\�e�_�g�b�y�� �w�g�_�j�]�_�l�b�q�_�k�d�h�]�h�� �k�h�k�l�h�y�g�b�y�� �a�Z�e�_�`�b���± �i�_�j�_�\�h�^��
�\�u�k�h�d�h�h�[�\�h�^�g�_�g�g�h�]�h���^�h�[�u�\�Z�x�s�_�]�h���n�h�g�^�Z���i�h�^���g�Z�]�g�_�l�Z�g�b�_�� 

�W�n�n�_�d�l�b�\�g�u�f�� �f�_�j�h�i�j�b�y�l�b�_�f�� �i�h�� �k�g�b�`�_�g�b�x���h�[�\�h�^�g�_�g�g�h�k�l�b�� �\�� �^�h�[�u�\�Z�x�s�b�o��
�k�d�\�Z�`�b�g�Z�o�� �y�\�e�y�_�l�k�y�� �a�Z�d�Z�q�d�Z�� �n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�o�� �]�_�e�_�h�[�j�Z�a�m�x�s�b�o�� �k�h�k�l�Z�\�h�\�� �\��
�g�Z�]�g�_�l�Z�l�_�e�v�g�u�_�� �k�d�\�Z�`�b�g�u�� �^�e�y�� �\�u�j�Z�\�g�b�\�Z�g�b�y�� �i�j�h�n�b�e�y�� �i�j�b�_�f�b�k�l�h�k�l�b���� �>�Z�g�g�u�c�� �\�b�^��
�]�_�h�e�h�]�h-�l�_�o�g�b�q�_�k�d�b�o�� �f�_�j�h�i�j�b�y�l�b�c�� �i�h�d�Z�a�u�\�Z�_�l�� �\�u�k�h�d�m�x�� �w�n�n�_�d�l�b�\�g�h�k�l�v�� �g�Z��
�f�_�k�l�h�j�h�`�^�_�g�b�y�o���G�h�\�h�k�b�[�b�j�k�d�h�c���h�[�e�Z�k�l�b�����l�Z�[�e�� 1). 

 
�L�Z�[�e�b�p�Z����. �J�_�a�m�e�v�l�Z�l�u���i�j�h�\�_�^�_�g�b�y���<�I�I���\�������������]�h�^�m 

�D�h�e�b�q�_�k�l�\�h �H�i�_�j�����k�d�\�� 67/55 
�M�^�����^�h�i�����^�h�[�u�q�Z���g�_�n�l�b �l�u�k���l 0,2-0,98 
�>�h�i�����^�h�[�u�q�Z���g�_�n�l�b�� �l�u�k���l 15,4 
�I�j�h�^�h�e�`�b�l�_�e�v�g�h�k�l�v���w�n�n�_�d�l�Z�� �f�_�k�� 3,23 
�D�h�w�n�n�b�p�b�_�g�l���j�_�Z�]�b�j�h�\�Z�g�b�y �^���_�^�� 0,75 
�K�g�b�`�_�g�b�_���h�[�\�h�^�g�_�g�g�h�k�l�b % 1,3-3 
�H�[�t�_�f���a�Z�d�Z�q�d�b���i�h�e�b�f�_�j�h�\ �l�u�k���f
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�H�p�_�g�d�Z���i�h�k�e�_�^�k�l�\�b�c���i�j�b���j�Z�a�e�b�\�Z�o���g�_�n�l�b 
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�Z�k�i�b�j�Z�g�l���d�Z�n�_�^�j�u���i�j�b�j�h�^�h�i�h�e�v�a�h�\�Z�g�b�y�����©�G�Z�p�b�h�g�Z�e�v�g�h�]�h���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�]�h���L�h�f�k�d�h�]�h��

�]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h���m�g�b�\�_�j�k�b�l�_�l�Z�ª�� �]�����L�h�f�k�d�����J�h�k�k�b�y�� 
 

�<�� �k�l�Z�l�v�_�� �j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y�� �h�p�_�g�d�Z�� �i�h�k�e�_�^�k�l�\�b�c�� �i�j�b�� �j�Z�a�e�b�\�Z�o�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\����
�I�j�b�\�_�^�_�g�u���g�_�]�Z�l�b�\�g�u�_���i�h�k�e�_�^�k�l�\�b�y���g�Z���h�d�j�m�`�Z�x�s�m�x���k�j�_�^�m�� 
 
�D�e�x�q�_�\�u�_���k�e�h�\�Z�����g�_�n�l�_�i�j�h�^�m�d�l�u�����w�d�h�e�h�]�b�q�_�k�d�b�_���i�j�h�[�e�_�f�u�����l�h�d�k�b�q�g�h�k�l�v. 
 

�<�� �i�j�h�p�_�k�k�_�� �i�_�j�_�f�_�s�_�g�b�y�� �g�_�n�l�y�g�u�o�� �i�j�h�^�m�d�l�h�\�� �b�a�� �f�_�k�l�� �b�o�� �^�h�[�u�q�b�� �\�� �k�b�e�m��
�h�i�j�_�^�_�e�_�g�g�u�o�� �h�[�k�l�h�y�l�_�e�v�k�l�\�� �f�h�`�_�l�� �i�j�h�b�a�h�c�l�b�� �Z�\�Z�j�b�c�g�u�c�� �j�h�a�e�b�\���� �d�h�l�h�j�u�c��
�h�l�j�b�p�Z�l�_�e�v�g�h�� �\�e�b�y�_�l�� �g�Z�� �h�d�j�m�`�Z�x�s�m�x�� �k�j�_�^�m���± �\�h�^�m���� �]�h�j�g�u�_�� �i�h�j�h�^�u�� �b�� �i�h�q�\�m���� �I�j�b��
�g�_�k�\�h�_�\�j�_�f�_�g�g�h�f�� �m�k�l�j�Z�g�_�g�b�b�� �h�g�� �f�h�`�_�l�� �k�l�Z�l�v�� �i�j�b�q�b�g�h�c�� �a�Z�]�j�y�a�g�_�g�b�y�� �h�d�j�m�`�Z�x�s�_�c��
�k�j�_�^�u���� 

�I�j�b�� �j�Z�k�i�j�h�k�l�j�Z�g�_�g�b�b�� �g�Z�� �i�h�\�_�j�o�g�h�k�l�b�� �]�j�m�g�l�Z�� �b�� �\�h�^�u�� �g�_�n�l�y�g�u�_�� �i�j�h�^�m�d�l�u��
�i�j�h�g�b�d�Z�x�l�� �\�� �[�h�e�_�_�� �]�e�m�[�h�d�b�_�� �k�e�h�b�� �i�h�q�\�u�� �b�� �h�k�_�^�Z�x�l�� �g�Z�� �^�g�_�� �\�h�^�h�_�f�h�\���� �q�l�h�� �f�h�`�_�l��
�g�Z�j�m�r�b�l�v�� �]�Z�a�h�\�u�c�� �h�[�f�_�g�� �`�b�\�h�l�g�h�]�h�� �f�b�j�Z���� �G�_�n�l�v���± �w�l�h�� �\�a�j�u�\�h�h�i�Z�k�g�h�_�� �k�h�_�^�b�g�_�g�b�_��
�j�Z�a�g�u�o�� �o�b�f�b�q�_�k�d�b�o�� �\�_�s�_�k�l�\���� �h�[�e�Z�^�Z�x�s�b�o�� �\�u�k�h�d�h�c�� �k�l�_�i�_�g�v�x�� �l�h�d�k�b�q�g�h�k�l�b���� �I�j�b��
�b�k�i�Z�j�_�g�b�b���w�l�b�o���k�h�_�^�b�g�_�g�b�c���k���i�h�\�_�j�o�g�h�k�l�b���a�_�f�g�h�]�h���r�Z�j�Z���[�h�e�v�r�Z�y���q�Z�k�l�v���m�]�e�_�\�h�^�h�j�h�^�h�\��
�\�h�a�\�j�Z�s�Z�_�l�k�y���h�[�j�Z�l�g�h���k���^�h�`�^�_�f�����q�l�h���k�l�Z�g�h�\�b�l�k�y���i�j�b�q�b�g�h�c���i�h�\�l�h�j�g�h�]�h���a�Z�j�Z�`�_�g�b�y���� 

�<�� �i�j�h�p�_�k�k�_�� �b�k�i�Z�j�_�g�b�y�� �g�_�n�l�_�i�j�h�^�m�d�l�h�\�� �k�� �i�h�\�_�j�o�g�h�k�l�b�� �]�j�m�g�l�Z�� �b�� �\�h�^�h�_�f�h�\�� �i�j�b�� �b�o��
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�l�h�f�m���� �q�l�h�� �\�� �w�l�h�f�� �j�_�]�b�h�g�_�� �g�_�n�l�v�� �_�k�l�v���� �g�h�� �l�h�e�v�d�h�� �b�k�d�Z�l�v�� �_�_�� �g�Z�^�h�� �\�� �[�h�e�_�_�� �]�e�m�[�h�d�b�o��
�h�l�e�h�`�_�g�b�y�o�ª���� �G�_�k�f�h�l�j�y�� �g�Z�� �l�h�� �q�l�h�� �\�� �i�_�j�\�h�_�� �\�j�_�f�y�� �j�Z�a�\�_�^�h�q�g�h�_�� �[�m�j�_�g�b�_�� �g�_�� �^�Z�e�h��
�i�j�Z�d�l�b�q�_�k�d�b�o���j�_�a�m�e�v�l�Z�l�h�\�����B���F�����=�m�[�d�b�g���\�_�j�b�e���\���i�j�Z�\�h�l�m���k�\�h�b�o���i�j�h�]�g�h�a�h�\���>���@�� 

������ �f�Z�y�� ���������� �]�h�^�Z�� �J���K���� �B�e�v�b�g �g�Z�i�b�k�Z�e�� �^�h�d�e�Z�^�g�m�x�� �a�Z�i�b�k�d�m�� �j�m�d�h�\�h�^�k�l�\�m�� �A�Z�i�Z�^�g�h-
�K�b�[�b�j�k�d�h�]�h�� �]�_�h�e�h�]�h�j�Z�a�\�_�^�h�q�g�h�]�h�� �l�j�_�k�l�Z�� �b�� �^�Z�e�� �i�_�j�\�m�x�� �g�Z�m�q�g�h�� �h�[�h�k�g�h�\�Z�g�g�u�c�� �i�j�h�]�g�h�a��
�g�_�n�l�_�]�Z�a�h�g�h�k�g�h�k�l�b�� �A�Z�i�Z�^�g�h-�K�b�[�b�j�k�d�h�c�� �g�b�a�f�_�g�g�h�k�l�b���� �I�h�a�`�_�� �=�m�[�d�b�g�u�f�� �[�u�e�Z��
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�\�u�^�\�b�g�m�l�Z�� �j�Z�[�h�q�Z�y�� �]�b�i�h�l�_�a�Z�� �h�� �k�m�s�_�k�l�\�h�\�Z�g�b�b�� �g�_�n�l�y�g�u�o�� �f�_�k�l�h�j�h�`�^�_�g�b�c�� �\�� �j�Z�c�h�g�_��
�A�Z�i�Z�^�g�h��- �K�b�[�b�j�k�d�h�c �g�b�a�f�_�g�g�h�k�l�b���� �B���F���� �=�m�[�d�b�g�� �Z�d�l�b�\�g�h�� �^�h�[�b�\�Z�e�k�y�� �j�Z�a�\�_�j�l�u�\�Z�g�b�y��
�a�^�_�k�v�� �d�h�f�i�e�_�d�k�g�u�o�� �g�_�n�l�_�]�_�h�e�h�]�b�q�_�k�d�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �H�^�g�Z�d�h�� �g�Z�� �i�j�h�l�y�`�_�g�b�b�� �_�s�_��
�^�\�m�o�� �^�_�k�y�l�b�e�_�l�b�c�� �j�Z�[�h�l�u�� �i�h�� �i�h�b�k�d�m�� �g�_�n�l�b�� �\�� �w�l�h�f�� �j�Z�c�h�g�_�� �g�_�� �^�Z�\�Z�e�b�� �h�`�b�^�Z�_�f�u�o��
�j�_�a�m�e�v�l�Z�l�h�\���>���@�� 

�I�h�\�h�j�h�l�g�u�f�� �k�h�[�u�l�b�_�f���� �k���d�h�l�h�j�h�]�h���� �d�Z�d�� �i�j�Z�\�b�e�h���� �g�Z�q�b�g�Z�x�l�� �h�l�k�q�_�l�� �b�k�l�h�j�b�b��
�A�Z�i�Z�^�g�h-�K�b�[�b�j�k�d�h�c�� �g�_�n�l�_�]�Z�a�h�g�h�k�g�h�c�� �i�j�h�\�b�g�p�b�b���� �k�l�Z�e�� �i�j�h�b�a�h�r�_�^�r�b�c�� �\�� ���������� �]�h�^�m��
�f�h�s�g�u�c�� �\�u�[�j�h�k�� �]�Z�a�Z�� �g�Z�� �[�m�j�h�\�h�c���� �j�Z�k�i�h�e�h�`�_�g�g�h�c�� �g�_�^�Z�e�_�d�h�� �h�l�� �k�l�Z�j�b�g�g�h�]�h�� �n�h�j�i�h�k�l�Z��
�h�k�\�h�_�g�b�y�� �j�m�k�k�d�b�f�b�� �K�b�[�b�j�b��- �k�_�e�Z�� �;�_�j�_�a�h�\�h�� �>���@���� �W�l�h�� �w�i�h�o�Z�e�v�g�h�_�� �k�h�[�u�l�b�_�� �O�O�� �\�_�d�Z��
�l�j�m�^�g�h�� �i�_�j�_�h�p�_�g�b�l�v�� �i�h�� �f�b�j�h�\�h�f�m�� �f�Z�k�r�l�Z�[�m�� �i�h�e�b�l�b�q�_�k�d�b�o�� �b�� �w�d�h�g�h�f�b�q�_�k�d�b�o��
�i�h�k�e�_�^�k�l�\�b�c���� �B�f�_�g�g�h�� �h�l�d�j�u�l�u�_�� �g�_�n�l�b�� �b�� �]�Z�a�Z�� �\�� �A�Z�i�Z�^�g�h�c�� �K�b�[�b�j�b�� �k�^�_�e�Z�e�b�� �K�K�K�J��
�k�\�_�j�o�^�_�j�`�Z�\�h�c�� �b�� �k�h�a�^�Z�e�b�� �h�]�j�h�f�g�u�c�� �a�Z�^�_�e�� �i�j�h�q�g�h�k�l�b�� �^�e�y�� �G�h�\�h�c�� �J�h�k�k�b�b�� �>���@���� �W�l�h��
�k�h�[�u�l�b�_�� �y�\�b�e�h�k�v�� �l�h�e�q�d�h�f�� �^�e�y�� �i�j�h�\�_�^�_�g�b�y�� �d�j�m�i�g�h�f�Z�k�r�l�Z�[�g�u�o�� �]�_�h�e�h�]�h�j�Z�a�\�_�^�h�q�g�u�o��
�j�Z�[�h�l���>���@�� 

�<�Z�`�g�u�f�� �j�_�a�m�e�v�l�Z�l�h�f�� �g�Z�q�Z�l�u�o�� �]�_�h�e�h�]�h�j�Z�a�\�_�^�h�q�g�u�o�� �j�Z�[�h�l�� �k�l�Z�e�h�� �h�l�d�j�u�l�b�_�� �\�� ����������
�]�h�^�m�� �\�[�e�b�a�b�� �k�_�e�Z�� �R�Z�b�f�� ���j�Z�c�h�g�� �k�h�\�j�_�f�_�g�g�h�]�h�� �]�h�j�h�^�Z�� �M�j�Z�y���� �g�_�n�l�_�]�Z�a�h�g�h�k�g�h�]�h�� �i�e�Z�k�l�Z�� �k��
�h�[�t�_�f�h�f�� �k�m�l�h�q�g�h�c�� �^�h�[�u�q�b�� �g�_�n�l�b�� �k�\�u�r�_�� �h�^�g�h�c�� �l�h�g�g�u���� �<�� �i�h�k�e�_�^�m�x�s�b�_�� �]�h�^�u�� �[�u�e�b��
�h�l�d�j�u�l�u�� �l�Z�d�b�_�� �d�j�m�i�g�u�_�� �g�_�n�l�y�g�u�_�� �b�� �]�Z�a�h�\�u�_�� �f�_�k�l�h�j�h�`�^�_�g�b�y���� �d�Z�d�� �F�_�]�b�h�g�k�d�h�_���� �M�k�l�v��- 
�;�Z�e�u�d�k�d�h�_���� �A�Z�i�Z�^�g�h��- �K�m�j�]�m�l�k�d�h�_���� �I�m�g�]�b�g�k�d�h�_�� �b�� �^�j���� �<�� ���������� �]�h�^�m�� �b�a�� �k�d�\�Z�`�b�g�u����
�i�j�h�[�m�j�_�g�g�h�c�� �\�� �j�Z�c�h�g�_�� �i�h�k�_�e�d�Z�� �L�Z�a�h�\�k�d�h�]�h���� �L�Z�a�h�\�k�d�h�_�� �f�_�k�l�h�j�h�`�^�_�g�b�_�� �k�l�Z�e�h�� �i�_�j�\�u�f��
�d�j�m�i�g�u�f���f�_�k�l�h�j�h�`�^�_�g�b�_�f���]�Z�a�Z�����h�l�d�j�u�l�h�f���\���A�Z�i�h�e�y�j�v�_���>���@���� 

�B�f�_�g�g�h�� �\�� �w�l�b�� �]�h�^�u�� �n�h�j�f�b�j�h�\�Z�e�k�y�� �A�Z�i�Z�^�g�h-�K�b�[�b�j�k�d�b�c�� �g�_�n�l�_�]�Z�a�h�^�h�[�u�\�Z�x�s�b�c��
�j�_�]�b�h�g���� �d�h�l�h�j�u�c�� �h�o�\�Z�l�u�\�Z�e�� �l�_�j�j�b�l�h�j�b�b�� �L�x�f�_�g�k�d�h�c�� �b�� �k�_�\�_�j�� �L�h�f�k�d�h�c�� �h�[�e�Z�k�l�_�c����
�G�Z�a�\�Z�g�b�y���g�_�n�l�_�]�Z�a�h�^�h�[�u�\�Z�x�s�_�]�h���j�Z�c�h�g�Z���g�Z���i�j�h�l�y�`�_�g�b�b�����������± 1980-�o���]�]�����f�_�g�y�e�b�k�v�����q�l�h��
�h�l�j�Z�`�Z�e�h���j�Z�a�g�u�_���i�h�^�o�h�^�u���d���h�k�\�h�_�g�b�x���j�_�]�b�h�g�Z���>���@�� 

�<�� ���������� �]�h�^�m�� �\�u�r�e�h�� �i�h�k�l�Z�g�h�\�e�_�g�b�_�� �K�h�\�_�l�Z�� �F�b�g�b�k�l�j�h�\�� �K�K�K�J�� �©�H�[�� �h�j�]�Z�g�b�a�Z�p�b�b��
�i�h�^�]�h�l�h�\�b�l�_�e�v�g�u�o���j�Z�[�h�l�� �i�h���i�j�h�f�u�r�e�_�g�g�h�f�m���h�k�\�h�_�g�b�x���h�l�d�j�u�l�u�o���g�_�n�l�y�g�u�o���b���]�Z�a�h�\�u�o��
�f�_�k�l�h�j�h�`�^�_�g�b�c���b���h���^�Z�e�v�g�_�c�r�_�f���j�Z�a�\�b�l�b�b���]�_�h�e�h�]�h�j�Z�a�\�_�^�h�q�g�u�o���j�Z�[�h�l�ª�� 

���������� �]�h�^�� �k�l�Z�e�� �g�h�\�h�c�� �\�_�o�h�c�� �\�� �b�k�l�h�j�b�b�� �h�k�\�h�_�g�b�y�� �A�Z�i�Z�^�g�h��- �K�b�[�b�j�k�d�h�c��
�g�_�n�l�_�]�Z�a�h�g�h�k�g�h�c�� �i�j�h�\�b�g�p�b�b���� �<�� �w�l�h�f�� �]�h�^�m�� �[�u�e�h�� �h�l�d�j�u�l�h�� �K�Z�f�h�l�e�h�j�k�d�h�_�� �g�_�n�l�y�g�h�_��
�f�_�k�l�h�j�h�`�^�_�g�b�_�����i�h���j�Z�a�\�_�^�Z�g�g�u�f���a�Z�i�Z�k�Z�f���k�l�Z�\�r�_�_���k�Z�f�u�f���d�j�m�i�g�u�f���\���K�h�\�_�l�k�d�h�f���K�h�x�a�_����
�b�� �\�h�r�_�^�r�_�_�� �\�� �^�_�k�y�l�d�m�� �d�j�m�i�g�_�c�r�b�o�� �\�� �f�b�j�_���� �<�� �w�l�h�f�� �`�_�� �]�h�^�m�� �[�u�e�Z�� �h�l�d�j�u�l�Z�� �;�_�j�_�a�h�\�k�d�Z�y��
�]�j�m�i�i�Z�� �]�Z�a�h�\�u�o�� �f�_�k�l�h�j�h�`�^�_�g�b�c���� �d�h�l�h�j�u�_�� �^�Z�\�Z�e�b�� �h�l�� �������� �l�u�k�y�q�� �^�h�� �������� �f�b�e�e�b�h�g�h�\��
�d�m�[�h�f�_�l�j�h�\�� �]�Z�a�Z�� �\�� �k�m�l�d�b���� �Z�� �l�Z�d�`�_�� �d�h�e�h�k�k�Z�e�v�g�h�_�� �i�h�� �k�\�h�b�f�� �a�Z�i�Z�k�Z�f�� �A�Z�i�h�e�y�j�g�h�_��
�]�Z�a�h�d�h�g�^�_�g�k�Z�l�g�h�_�� �f�_�k�l�h�j�h�`�^�_�g�b�_���� �=�h�^�� �k�i�m�k�l�y���� �[�u�e�h�� �h�l�d�j�u�l�h�� �d�j�m�i�g�_�c�r�_�_�� �\�� �f�b�j�_��
�M�j�_�g�]�h�c�k�d�h�_�� �g�_�n�l�_�]�Z�a�h�d�h�g�^�_�g�k�Z�l�g�h�_�� �f�_�k�l�h�j�h�`�^�_�g�b�_���� �<�� ���������� �]�h�^�u�� �[�u�e�b�� �h�l�d�j�u�l�u��
�G�Z�^�u�f�k�d�h�_���b���F�_�^�\�_�`�v�_���]�Z�a�h�\�u�_���f�_�k�l�h�j�h�`�^�_�g�b�y�����Z���\�������������]�h�^�m���g�h�\�u�c���f�b�j�h�\�h�c���]�b�]�Z�g�l��- 
�Y�f�[�m�j�]�k�d�h�_ �]�Z�a�h�d�h�g�^�_�g�k�Z�l�g�h�_���f�_�k�l�h�j�h�`�^�_�g�b��[7]. 

�H��̂g�h�c���b�a���g�Z�b�[�h�e�_�_���Z�d�l�m�Z�e�v�g�u�o���b���k�e�h�`�g�u�o���a�Z�^�Z�q���l�h�]�h���\�j�_�f�_�g�b���k�l�Z�e�Z���g�_�h�[�o�h�^�b�f�h�k�l�v��
�h�[�m�k�l�j�h�c�k�l�\�Z�� �m�g�b�d�Z�e�v�g�u�o�� �i�h�� �k�\�h�_�f�m�� �f�Z�k�r�l�Z�[�m�� �f�_�k�l�h�j�h�`�^�_�g�b�c���� �g�Z�o�h�^�y�s�b�o�k�y�� �\��
�l�j�m�^�g�h�^�h�k�l�m�i�g�u�o���� �k�e�Z�[�h�a�Z�k�_�e�_�g�g�u�o���� �Z�� �i�h�j�h�c�� �b�� �k�h�\�k�_�f�� �[�_�a�e�x�^�g�u�o�� �j�Z�c�h�g�Z�o����
�j�Z�k�i�h�e�h�`�_�g�g�u�o�� �i�j�_�b�f�m�s�_�k�l�\�_�g�g�h�� �\�� �a�h�g�_�� �l�Z�c�]�b�� �b�� �l�m�g�^�j�u���� �>�Z�g�g�u�c�� �i�j�h�p�_�k�k��
�h�[�m�k�l�j�h�c�k�l�\�Z���[�u�e���k�\�y�a�Z�g���g�_���l�h�e�v�d�h���k���i�j�h�[�e�_�f�Z�f�b���a�Z�[�j�h�k�d�b���b���f�h�g�l�Z�`�Z���l�y�`�_�e�h�c���l�_�o�g�b�d�b��
�\���w�d�k�l�j�_�f�Z�e�v�g�u�_���i�h���k�\�h�b�f���d�e�b�f�Z�l�b�q�_�k�d�b�f���m�k�e�h�\�b�y�f���j�Z�c�h�g�u���K�_�\�_�j�Z�����Z���l�Z�d�`�_���i�j�h�d�e�Z�^�d�b��
�q�_�j�_�a�� �g�b�o�� �l�j�m�[�h�i�j�h�\�h�^�h�\�� �b�� �^�j�m�]�b�o�� �b�g�`�_�g�_�j�g�u�o�� �d�h�f�f�m�g�b�d�Z�p�b�c���� �H�^�g�Z���b�a�� �g�Z�b�[�h�e�_�_��
�h�k�l�j�u�o�� �i�j�h�[�e�_�f�� �k�h�k�l�h�y�e�Z�� �\�� �h�j�]�Z�g�b�a�Z�p�b�b�� �m�k�e�h�\�b�c�� �l�j�m�^�Z�� �b�� �`�b�a�g�_�^�_�y�l�_�e�v�g�h�k�l�b��
�a�g�Z�q�b�l�_�e�v�g�h�]�h�� �d�h�e�b�q�_�k�l�\�Z�� �e�x�^�_�c���� �\�h�\�e�_�q�_�g�g�u�o�� �\�� �i�j�h�p�_�k�k�� ���g�h�\�h�]�h�� �b�g�^�m�k�l�j�b�Z�e�v�g�h�]�h����
�h�k�\�h�_�g�b�y���� �H�^�g�b�f�� �b�a�� �i�h�e�m�q�b�\�r�b�o�� �r�b�j�h�d�h�_�� �\�g�_�^�j�_�g�b�_�� �\�Z�j�b�Z�g�l�h�\�� �j�_�r�_�g�b�y�� �^�Z�g�g�h�c��
�i�j�h�[�e�_�f�u���k�l�Z�e�Z���h�j�]�Z�g�b�a�Z�p�b�y���j�Z�[�h�l���g�Z���f�_�k�l�h�j�h�`�^�_�g�b�y�o���\�Z�o�l�h�\�u�f���f�_�l�h�^�h�f�����Q�Z�s�_���\�k�_�]�h��
�h�g�� �k�\�h�^�b�e�k�y�� �d�� �l�h�f�m���� �q�l�h�� �\�� �f�_�k�l�Z�� �j�Z�a�j�Z�[�h�l�d�b�� �f�_�k�l�h�j�h�`�^�_�g�b�c�� �^�h�k�l�Z�\�e�y�e�b�k�v�� �[�j�b�]�Z�^�u��
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�k�i�_�p�b�Z�e�b�k�l�h�\�� �b�a�� �g�Z�o�h�^�y�s�b�o�k�y�� �g�Z�� �a�g�Z�q�b�l�_�e�v�g�h�f�� �m�^�Z�e�_�g�b�b�� �d�j�m�i�g�u�o�� �]�h�j�h�^�h�\��
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�g�b�a�b�g�h�c���\�^�h�e�v���j�_�d�b���;�_�j�_�e�_�o���\���������d�f���d���k�_�\�_�j�h-�a�Z�i�Z�^�m���h�l���i�h�k�_�e�d�Z���Q�h�d�m�j�^�Z�o�����<���b�x�e�_������������
�]�h�^�Z�� �g�Z�� �l�_�j�j�b�l�h�j�b�b�� �j�_�k�m�j�k�g�h�]�h�� �j�_�a�_�j�\�Z�l�Z�� �[�u�e�h�� �b�k�k�e�_�^�h�\�Z�g�h�� ������ �i�h�e�b�]�h�g�Z�e�v�g�u�o��
�\�h�^�h�_�f�h�\���� �d�h�l�j�u�_�� �y�\�e�y�x�l�k�y�� �f�j�g�b�l�h�j�b�g�]�h�\�u�f�b���� �J�_�k�m�j�k�g�u�c�� �j�_�a�_�j�\�Z�l�� �©�D�u�l�Z�e�u�d�ª��
�g�Z�o�h�^�b�l�k�y���g�Z���i�h�[�_�j�_�`�v�_���<�h�k�l�h�q�g�h-�K�b�[�b�j�k�d�h�]�h���f�h�j�y���g�Z���Y�g�h-�B�g�^�b�]�b�j�k�d�h�f���f�_�`�^�m�j�_�q�v�_, 
�\�� �:�e�e�Z�b�o�h�\�k�d�h�f�� �j�Z�c�h�g�_�� �>������ ���@�� �I�h�e�b�]�h�g�Z�e�v�g�u�_�� �\�h�^�h�_�f�u- �h�[�j�Z�a�m�x�l�k�y�� �\�� �j�_�a�m�e�v�l�Z�l�_��
�j�Z�k�l�j�_�k�d�b�\�Z�g�b�y�� �i�h�\�l�h�j�g�h-�`�b�e�v�g�u�o�� �e�v�^�h�\���� �b�� �h�g�b�� �i�j�_�^�k�l�Z�\�e�y�x�l�� �g�_�k�h�f�g�_�g�g�u�c�� �b�g�l�_�j�_�k��
�^�e�y���b�a�m�q�_�g�b�y���b�a�f�_�g�_�g�b�y �d�e�b�f�Z�l�Z���Z�j�d�l�b�q�_�k�d�b�o���w�d�h�k�b�k�l�_�f�� 
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�J�b�k�������� �D�Z�j�l�Z-�k�o�_�f�Z���j�Z�k�i�h�e�h�`�_�g�b�y���\�h�^�h�_�f�h�\���\���[�Z�k�k�_�c�g�_���j�����;�_�j�_�e�y�o 

 
 �<�� �h�i�j�_�^�_�e�_�g�b�b�� �]�b�^�j�h�o�b�f�b�q�_�k�d�b�o�� �i�Z�j�Z�f�_�l�j�h�\�� �i�j�h�[�� �\�h�^�u���� �[�u�e�b�� �b�k�i�h�e�v�a�h�\�Z�g�u��

�k�e�_�^�m�x�s�b�_���n�b�a�b�d�h-�o�b�f�b�q�_�k�d�b�_���b���]�b�^�j�h�o�b�f�b�q�_�k�d�b�_���i�Z�j�Z�f�_�l�j�u�����i�j�h�a�j�Z�q�g�h�k�l�v���\�h�^�u�����j�G����
�f�b�g�_�j�Z�e�b�a�Z�p�b�y���� �h�[�s�Z�y�� �`�z�k�l�d�h�k�l�v���� �d�h�g�p�_�g�l�j�Z�p�b�y�� �h�[�s�_�]�h�� �`�_�e�_�a�Z���� �d�j�_�f�g�b�y���� �Z�f�f�h�g�b�y����
�n�h�k�n�Z�l-�Z�g�b�h�g�h�\�����d�h�g�p�_�g�l�j�Z�p�b�b���b�h�g�h�\���d�Z�e�v�p�b�y�����f�Z�]�g�b�y�����g�Z�l�j�b�y���b���d�Z�e�b�y�����]�b�^�j�h�d�Z�j�[�h�g�Z�l-, 
�k�m�e�v�n�Z�l���± �o�e�h�j�b�^-�Z�g�b�h�g�h�\�>���@���� �<�� �[�Z�a�_�� �^�Z�g�g�u�o�� �[�u�e�b�� �\�d�e�x�q�_�g�u�� �i�h�d�Z�a�Z�l�_�e�v�� �d�Z�`�^�h�]�h��
�]�b�^�j�h�o�b�f�b�q�_�k�d�h�]�h���i�Z�j�Z�f�_�l�j�Z���\���f�]���e�����f�]-�w�d�\���e���b���\���i�j�h�p�_�g�l�Z�o��  

�A�Z�d�e�x�q�_�g�b�_�� 
�I�h�� �j�_�a�m�e�v�l�Z�l�Z�f�� �b�k�k�e�_�^�h�\�Z�g�b�y�� �[�u�e�b�� �k�h�i�h�k�l�Z�\�e�_�g�u�� �i�h�e�m�q�_�g�g�u�_�� �^�Z�g�g�u�_�� �a�Z�� ���������� �b��

���������� �]�]���� ���l�Z�[�e���������� �=�b�^�j�h�o�b�f�b�q�_�k�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b�� �i�j�h�[�� �\�h�^�u���� �Z�� �b�f�_�g�g�h�� �l�_�f�i�_�j�Z�l�m�j�Z��
�i�h�g�b�a�b�e�Z�k�v�� �l���d�� �b�a�m�q�_�g�b�y�� �i�j�h�o�h�^�b�e�b�� �\�� �j�Z�a�g�h�_�� �\�j�_�f�_�g�g�u�_�� �h�l�j�_�a�d�b�� �e�_�l�Z���� �S�_�e�h�q�g�h�k�l�v�� �b��
�d�b�k�e�h�l�g�h�k�l�v�� �m�\�_�e�b�q�b�e�b�k�v�� �\�� �k�e�_�^�k�l�\�b�b�� �l�h�]�h���� �q�l�h�� �\�� ���������� �]�h�^�m�� �[�u�e�h�� �[�h�e�v�r�h�_�� �i�h�e�h�\�h�^�v�_����
�d�h�l�h�j�h�_�� �a�Z�l�h�i�b�e�h�� ���� �\�h�^�g�u�o�� �h�[�t�_�d�l�h�\�� ��KYT-18, KYT-19, KYT-20, KYT-21, KYT-22, 
KYT-23, KYT-24, KYT-25, KYT-�������� ���J�b�k���� �������� �H�k�l�Z�e�v�g�u�_�� �]�b�^�j�h�o�b�f�b�q�_�k�d�b�_�� �i�h�d�Z�a�Z�l�_�e�b��
�h�k�l�Z�e�b�k�v���k�l�Z�[�b�e�v�g�u�f�b.  

 
�L�Z�[�e�b�p�Z���������=�b�^�j�h�o�b�f�b�q�_�k�d�b�_���i�Z�j�Z�f�_�l�j�u���i�j�h�[���\�h�^�u 

  
�L�_�f�i�_�j�Z�l�m�j�Z��

���K�Û�� pH O�• ���f�]���e�� 
�S�_�e�h�q�g�h�k�l�v��

���f�h�e�v���e�� 
�D�b�k�e�h�l�g�h�k
�l�v�����f�h�e�v���e�� 

�‹��
�\�h�^�h�_�f�Z 2011 2017 2011 2017 2011 2017 2011 2017 2011 2017 

KYT-1 19,5 7,3 5,60 5,76 7,00 
10,2

8 0,80 3,5 0,40 0 
KYT-2 19,5 - 5,60 - 7,00 - 0,80 - 0,40 - 

KYT-3 14,8 15,7 5,50 7 
10,0

0 
10,9

9 0,30 2,5 0,40 0 
KYT-4 16,1 15,7 5,60 7,6 8,20 10 0,20 3 0,40 0 
KYT-5 8,6 7,5 6,40 6,08 8,20 12,2 0,40 2,7 0,40 0 
KYT-6 23,5 13,1 6,40 7 7,60 9 1,60 3,1 0,40 0 
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KYT-7 21,9 - 6,80 - 6,60 - 0,20 - 0,40 - 
KYT-8 8,5 5,3 6,70 5 8,40 7,36 0,40 3,1 0,40 0 
KYT-9 8,9 5,2 6,20 6 6,40 9,45 0,40 2,8 0,40 0 
KYT-10 11,8 7,2 6,20 7 5,40 - 0,40 3,8 0,60 0 
KYT-11 13,4 10,3 6,30 7 8,60 7,71 0,40 2,8 0,60 0 
KYT-12 13,9 6,9 6,40 6,43 8,80 9,65 0,40 2,2 0,40 0 
KYT-13 13,9 8,2 6,30 7 6,20 8 0,40 4,1 0,40 0 

KYT-14 7,2 7,7 5,80 5,6 7,20 
11,2

2 0,40 3,8 0,40 0 
KYT-15 9 6,7 5,80 5,65 9,60 8,33 0,40 3,9 0,40 0 

KYT-16 9 14,2 6,20 7,86 8,60 
11,1

7 0,60 2,7 0,40 0 

KYT-17 10,6 5,4 6,40 7 
10,0

0 
11,1

8 0,40 4,1 0,40 0 

KYT-18 8,1 - 6,30 - 
10,0

0 - 0,40 - 0,40 - 

KYT-19 10,6 - 6,60 - 
11,6

0 - 0,80 - 0,40 - 
KYT-20 8,1 - 6,20 - 9,40 - 0,40 - 0,40 - 
KYT-21 10,2 - 6,30 - 8,60 - 0,40 - 0,40 - 
KYT-22 10,0 - 6,50 - 8,80 - 0,40 - 0,40 - 
KYT-23 10,0 - 6,70 - 9,40 - 0,40 - 0,40 - 
KYT-24 10,6 - 6,60 - 9,20 - 0,80 - 0,40 - 

KYT-25 6,0 - 7,00 - 
11,8

0 - 0,60 - 0,40 - 

KYT-26 5,5 - 7,10 - 
10,0

0 - 1,00 - 0,40 - 

KYT-27 7,8 6,8 6,30 3,56 
10,0

0 9 0,40 3,3 0,40 0 
 
�K�i�b�k�h�d���e�b�l�_�j�Z�l�m�j�u 
 

1. �?�e�h�\�k�d�Z�y���E���=�����I�h�q�\�u���K�_�\�_�j�g�h�c���Y�d�m�l�b�b�������E���=���?�e�h�\�k�d�Z�y�����?���B���I�_�l�j�h�\�Z�����E���<���L�_�l�_�j�b�g�Z����
�± �G�h�\�h�k�b�[�b�j�k�d�����G�Z�m�d�Z�����������������± ���������k�� 

2. �I�_�k�l�j�y�d�h�\�Z�� �E���:������ �G�b�d�h�e�Z�_�\�� �:���G������ �K�m�[�_�l�l�h�� �>���:���� �b�� �^�j�����± �I�Z�e�_�h�w�d�h�e�h�]�b�y����
�F�_�l�h�^�h�e�h�]�b�q�_�k�d�b�_���h�k�g�h�\�u���i�Z�e�_�h�w�d�h�e�h�]�b�b�����m�q�_�[�g�h-�f�_�l�h�^�b�q�_�k�d�b�_���i�h�k�h�[�b�y�����± �Y�d�m�l�k�d����
�B�a�^�Z�l�_�e�v�k�d�b�c���^�h�f���K�_�\�_�j�h-�<�h�k�l�h�q�g�h�]�h���n�_�^�_�j�Z�e�v�g�h�]�h���m�g�b�\�_�j�k�b�l�_�l�Z����������������-�����k���� 

3. Lutz Schirrmeister., Lyudmila Pestryakova., Sebastian Wetterich and Vladimir Tumskoy. 
�± Joint Russian-German Polygon Project East Siberia 2011-2014: The expedition 
Kytalyk 2011. �± Bundesrepublik Deutschland, 2012/ - 153c.  

�‹  �F���B�����N�_�^�m�e�h�\�Z����2018 
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�I �?�>�:�=�H�=�B�Q�?�K�D�B�? �G�:�M�D�B 
�M�>�D 378 

�H�i�u�l���b�k�i�h�e�v�a�h�\�Z�g�b�y �\�b�j�l�m�Z�e�v�g�h�c���h�[�m�q�Z�x�s�_�c���k�j�_�^�u �b���_�z��
�\�h�a�f�h�`�g�h�k�l�b���^�e�y���[�m�^�m�s�b�o���[�Z�d�Z�e�Z�\�j�h�\ 

 
�@�Z�j�Z�^�Z�l���<�Z�o�b�^�h�\�g�Z���B�^�j�b�k�h�\�Z 

 
�Q�_�q�_�g�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l�����]�����=�j�h�a�g�u�c 

�Z�k�k�b�k�l�_�g�l���d�Z�n�_�^�j�u���©�I�j�h�]�j�Z�f�f�b�j�h�\�Z�g�b�_���b���b�g�n�h�d�h�f�f�m�g�b�d�Z�p�b�h�g�g�u�_���l�_�o�g�h�e�h�]�b�b�ª��
�n�Z�d�m�e�v�l�_�l�Z���b�g�n�h�j�f�Z�p�b�h�g�g�u�o���l�_�o�g�h�e�h�]�b�c 

 
�<�b�j�l�m�Z�e�v�g�Z�y���h�[�m�q�Z�x�s�Z�y���k�j�_�^�Z�����9�/�(�����r�b�j�h�d�h���b�k�i�h�e�v�a�m�_�l�k�y���\���h�[�j�Z�a�h�\�Z�g�b�b���\�h���f�g�h�]�b�o��
�k�l�j�Z�g�Z�o���� �d�Z�d�� �i�j�Z�\�b�e�h���� �^�e�y�� �i�j�_�^�h�k�l�Z�\�e�_�g�b�y�� �m�q�_�[�g�u�o�� �f�Z�l�_�j�b�Z�e�h�\�� �b�� �h�[�e�_�]�q�_�g�b�y��
�h�[�s�_�g�b�y���f�_�`�^�m���k�l�m�^�_�g�l�Z�f�b���b���i�j�_�i�h�^�Z�\�Z�l�_�e�y�f�b�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �\�b�j�l�m�Z�e�v�g�Z�y�� �h�[�m�q�Z�x�s�Z�y�� �k�j�_�^�Z���� �k�h�\�j�_�f�_�g�g�u�_�� �l�_�o�g�h�e�h�]�b�b����
�h�[�j�Z�a�h�\�Z�g�b�_���� �f�_�l�h�^�u�� �h�[�m�q�_�g�b�y�����i�_�^�Z�]�h�]�b�q�_�k�d�b�_�� �m�k�e�h�\�b�y���� �i�h�a�g�Z�\�Z�l�_�e�v�g�Z�y��
�^�_�y�l�_�e�v�g�h�k�l�v�� 

 

Virtual learning environment and its capabilities 
 

Jaradat Vakhidovna Idrisova 
 

Chechen State University, Grozny, teaching assistant of programming and 
infocommunications technologies department, faculty of information technologies  

 
Virtual learning environment (VLE) is widely used in education in many countries, usually 
to provide teaching materials and facilitate communication between students and teachers. 
 
Keywords: Virtual learning environment, modern technologies, education, teaching 
methods, pedagogical conditions, cognitive activity. 

 
�<�b�j�l�m�Z�e�v�g�Z�y�� �h�[�m�q�Z�x�s�Z�y�� �k�j�_�^�Z���± �w�l�h�� �\�_�[-�k�b�k�l�_�f�Z���� �j�Z�a�j�Z�[�h�l�Z�g�g�Z�y�� �^�e�y �h�[�e�_�]�q�_�g�b�y��

�h�[�m�q�_�g�b�y���� �i�h�k�j�_�^�k�l�\�h�f�� �b�k�i�h�e�v�a�h�\�Z�g�b�y�� �k�i�_�p�b�Z�e�v�g�u�o�� �b�g�k�l�j�m�f�_�g�l�h�\�� �i�j�_�^�h�k�l�Z�\�e�_�g�b�y��
�b�g�n�h�j�f�Z�p�b�b�� �b�� �k�h�a�^�Z�g�b�b�� �f�_�j�h�i�j�b�y�l�b�c���� �K�l�m�^�_�g�l�Z�f���� �b�k�i�h�e�v�a�m�x�s�b�_�� �9�/�(���� �f�h�]�m�l�� �[�u�l�v��
�a�Z�^�Z�g�u�� �h�i�j�_�^�_�e�_�g�g�u�_�� �a�Z�^�Z�g�b�y�� �^�e�y�� �a�Z�\�_�j�r�_�g�b�y, �d�Z�d �\ �d�e�Z�k�k�_���� �l�Z�d�� �b�� �i�h�� �k�h�[�k�l�\�_�g�g�h�f�m��
�`�_�e�Z�g�b�x�� �\�� �e�x�[�h�f�� �f�_�k�l�_�� �b�� �\�� �e�x�[�h�_�� �\�j�_�f�y���� �W�l�b�� �l�_�o�g�h�e�h�]�b�b�� �f�h�]�m�l�� �k�i�h�k�h�[�k�l�\�h�\�Z�l�v��
�h�[�k�m�`�^�_�g�b�y�f�� �\�� �j�_�`�b�f�_���j�_�Z�e�v�g�h�]�h���\�j�_�f�_�g�b���� �e�b�[�h���h�[�s�_�g�b�x���l�b�i�Z���n�h�j�m�f�Z���� �]�^�_���k�l�m�^�_�g�l�u��
�b�e�b���i�j�_�i�h�^�Z�\�Z�l�_�e�b���h�l�d�j�u�\�Z�x�l�� �\�h�i�j�h�k���i�h���l�_�f�_���b���\�k�_���b�g�l�_�j�_�k�m�x�s�b�_�k�y���i�h�^�d�e�x�q�Z�x�l�k�y���d 
�[�_�k�_�^�_���� �d�h�]�^�Z�� �h�g�b�� �f�h�]�m�l���� �W�l�h�� �\�k�z�� �g�_�h�[�o�h�^�b�f�h���� �q�l�h�[�u�� �i�h�f�h�q�v�� �\�� �j�Z�a�\�b�l�b�b�� �b�o�� �h�[�m�q�_�g�b�b����
(EPALE, 2015) 

�>�Z�g�g�u�_���� �h�k�g�h�\�Z�g�g�u�_�� �g�Z�� �i�j�Z�d�l�b�d�_���� �k�\�b�^�_�l�_�e�v�k�l�\�m�x�l�� �h�� �l�h�f���� �q�l�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�_��
�\�b�j�l�m�Z�e�v�g�h�c�� �h�[�m�q�Z�x�s�_�c�� �k�j�_�^�u�� �\�e�b�y�_�l�� �g�Z�� �m�k�i�_�\�Z�_�f�h�k�l�v�� �m�q�Z�s�b�o�k�y���� �i�h�h�s�j�y�_�l��
�g�_�a�Z�\�b�k�b�f�h�_���h�[�m�q�_�g�b�_���b���i�h�\�u�r�Z�_�l �f�h�l�b�\�Z�p�b�x���m�q�Z�s�b�o�k�y���d���h�[�m�q�_�g�b�x. 
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�A�Z�� �i�h�k�e�_�^�g�b�_�� �^�_�k�y�l�b�e�_�l�b�y�� �h�[�j�Z�a�h�\�Z�g�b�_�� �i�h�e�m�q�b�e�h�� �j�_�Z�e�v�g�m�x�� �i�h�e�v�a�m�� �h�l�� �p�b�n�j�h�\�h�c��
�j�_�\�h�e�x�p�b�b���� �;�h�e�v�r�b�g�k�l�\�h�� �r�d�h�e�� �b�� �m�g�b�\�_�j�k�b�l�_�l�h�\�� �l�_�i�_�j�v�� �b�f�_�x�l�� �^�_�c�k�l�\�m�x�s�m�x��
�\�b�j�l�m�Z�e�v�g�m�x���h�[�m�q�Z�x�s�m�x���k�j�_�^�m�����e�_�`�Z�s�m�x���\���h�k�g�h�\�_���i�j�h�]�j�Z�f�f���h�[�m�q�_�g�b�y���b���w�e�_�d�l�j�h�g�g�h�]�h��
�h�[�m�q�_�g�b�y���� �W�l�h�� �g�h�\�u�c�� �r�Z�]�� �\�� �h�[�m�q�_�g�b�b�� �d�Z�d�� �^�e�y�� �k�l�m�^�_�g�l�h�\���� �l�Z�d�� �b�� �^�e�y�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���� 
VLE �± �w�l�h�� �h�g�e�Z�c�g-�k�b�k�l�_�f�Z���� �d�h�l�h�j�Z�y�� �i�h�a�\�h�e�y�_�l�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y�f�� �^�_�e�b�l�v�k�y�� �m�q�_�[�g�u�f�b��
�f�Z�l�_�j�b�Z�e�Z�f�b�� �k�h�� �k�\�h�b�f�b�� �k�l�m�^�_�g�l�Z�f�b�� �q�_�j�_�a�� �k�_�l�v�� �B�g�l�_�j�g�_�l���� �Y�j�d�b�f�b�� �i�j�b�f�_�j�Z�f�b�� �l�Z�d�b�o��
�k�b�k�l�_�f�� �y�\�e�y�x�l�k�y�� �0�R�R�G�O�H�� �b�� �%�O�D�F�N�E�R�D�U�G���� �A�^�_�k�v �k�l�m�^�_�g�l�u�� �f�h�]�m�l�� �i�h�e�m�q�b�l�v�� �^�h�k�l�m�i�� �d��
�©�\�b�j�l�m�Z�e�v�g�h�f�m�ª�� �d�Z�[�b�g�_�l�m�� �b�� �g�Z�q�Z�l�v�� �j�Z�[�h�l�m���� �q�l�h�� �\�� �i�j�b�g�p�b�i�_���� �y�\�e�y�_�l�k�y�� �y�\�g�u�f��
�i�j�_�b�f�m�s�_�k�l�\�h�f�� �^�e�y�� �k�l�m�^�_�g�l�h�\�� �b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���� �D�Z�`�^�h�_�� �m�q�_�[�g�h�_�� �a�Z�\�_�^�_�g�b�_�� �^�h�e�`�g�h��
�b�g�l�_�]�j�b�j�h�\�Z�l�v�� �9�/�(�� �\�� �k�\�h�b�� �a�Z�g�y�l�b�y�� �b�� �k�l�Z�l�v�� �\�l�h�j�u�f�� �©�m�q�j�_�`�^�_�g�b�_�f�ª�� �^�e�y�� �i�h�e�m�q�_�g�b�y��
�d�Z�q�_�k�l�\�_�g�g�u�o���a�g�Z�g�b�c�������,�V�S�U�L�Q�J�V�R�O�X�W�L�R�Q�V���F�R�P�������������� 

�G�b�`�_�� �i�j�b�\�_�^�_�g�u�� �g�_�k�d�h�e�v�d�h�� �k�h�k�l�Z�\�e�y�x�s�b�o���� �i�h�e�h�`�b�l�_�e�v�g�h�� �o�Z�j�Z�d�l�_�j�b�a�m�x�s�b�o��
�b�k�i�h�e�v�a�h�\�Z�g�b�_��VLE: 

�H�[�s�_�g�b�_���± �h�l�d�j�u�\�Z�_�l�� �h�]�j�h�f�g�h�_�� �d�h�e�b�q�_�k�l�\�h�� �d�Z�g�Z�e�h�\�� �\�� �\�b�^�_�� �n�h�j�m�f�h�\����
�^�b�k�d�m�k�k�b�h�g�g�u�o�� �i�h�l�h�d�h�\���� �h�i�j�h�k�h�\���� �Z�g�d�_�l�b�j�h�\�Z�g�b�y�����f�]�g�h�\�_�g�g�h�c�� �h�[�j�Z�l�g�h�c�� �k�\�y�a�b�� �\��
�]�j�m�i�i�Z�o�����e�b�[�h���b�g�^�b�\�b�^�m�Z�e�v�g�h�� 

�I�j�h�b�a�\�h�^�b�l�_�e�v�g�h�k�l�v���± �k�l�m�^�_�g�l�Z�f�� �g�_�� �i�j�b�o�h�^�b�l�k�y�� �n�b�a�b�q�_�k�d�b�� �b�k�d�Z�l�v�� �k�\�h�_�]�h��
�i�j�_�i�h�^�Z�\�Z�l�_�e�y���^�e�y���j�Z�[�h�l�u�� 

�D�h�g�p�_�g�l�j�Z�p�b�y�� �j�_�k�m�j�k�h�\���± �m�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c�� �_�k�l�v�� �\�b�j�l�m�Z�e�v�g�h�_�� �h�[�e�Z�q�g�h�_��
�i�j�h�k�l�j�Z�g�k�l�\�h�� �^�e�y�� �o�j�Z�g�_�g�b�y�� �\�� �B�g�l�_�j�g�_�l�_ �i�j�_�a�_�g�l�Z�p�b�c���� �l�_�d�k�l�h�\�u�o�� �b�� �]�j�Z�n�b�q�_�k�d�b�o��
�^�h�d�m�f�_�g�l�h�\���� �j�Z�[�h�q�b�o�� �e�b�k�l�h�\���� �S�G�I-�^�h�d�m�f�_�g�l�h�\�� �b�� �l���^������ �d�h�l�h�j�u�_�� �f�h�]�m�l�� �k�h�\�f�_�k�l�g�h��
�b�k�i�h�e�v�a�h�\�Z�l�v�k�y���k�l�m�^�_�g�l�Z�f�b���� 

�>�b�g�Z�f�b�q�_�k�d�b�_�� �^�h�f�Z�r�g�b�_�� �k�l�j�Z�g�b�p�u���± �i�j�_�i�h�^�Z�\�Z�l�_�e�b�� �b�f�_�x�l�� �\�h�a�f�h�`�g�h�k�l�v�� �k�h�a�^�Z�l�v��
�a�Z�o�\�Z�l�u�\�Z�x�s�_�_���\�b�j�l�m�Z�e�v�g�h�_���i�j�h�k�l�j�Z�g�k�l�\�h���^�e�y �i�j�_�^�k�l�Z�\�e�_�g�b�y���k�\�h�_�]�h���i�j�_�^�f�_�l�Z�� 

�K�k�u�e�d�b���g�Z���\�g�_�r�g�b�_���b�k�l�h�q�g�b�d�b���± �k�k�u�e�d�b���g�Z���\�k�_���^�j�m�]�b�_���i�h�e�_�a�g�u�_���m�q�_�[�g�u�_���j�_�k�m�j�k�u����
�k�\�y�a�Z�g�g�u�_���k���h�[�m�q�_�g�b�_�f���� 

�<�k�l�j�h�_�g�g�u�c�� �d�h�g�l�_�g�l���± �d�Z�g�Z�e�u�� �<�R�X�7�X�E�H���� �g�h�\�h�k�l�b�� �b�� �]�Z�a�_�l�u�� �f�h�]�m�l�� �[�u�l�v�� �\�k�l�j�h�_�g�u�� �\��
�d�Z�q�_�k�l�\�_���^�b�g�Z�f�b�q�_�k�d�h�]�h���k�h�^�_�j�`�Z�g�b�y���g�Z���k�l�j�Z�g�b�p�Z�o���k�b�k�l�_�f�u�� 

�I�h�^�d�Z�k�l�u���b���\�b�^�_�h�j�h�e�b�d�b��- �d�Z�d���i�h�^�d�Z�k�l�u�����l�Z�d���b���\�b�^�_�h�����k�h�a�^�Z�g�g�u�_���i�j�_�i�h�^�Z�\�Z�l�_�e�y�f�b��
�b���k�l�m�^�_�g�l�Z�f�b�����j�Z�a�f�_�s�Z�x�l�k�y���g�Z���h�[�s�_�c���i�e�Z�l�n�h�j�f�_�� 
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�B�k�i�h�e�v�a�h�\�Z�g�b�_�� �k�h�\�j�_�f�_�g�g�u�o�� �l�_�o�g�h�e�h�]�b�c�� �^�e�y�� �i�h�\�u�r�_�g�b�y�� �m�j�h�\�g�y�� �h�[�m�q�_�g�b�y�� �f�h�`�_�l��
�k�l�Z�l�v�� �\�Z�`�g�u�f�� �k�j�_�^�k�l�\�h�f���� �i�h�a�\�h�e�y�x�s�b�f�� �m�q�Z�s�b�f�k�y�� �i�h�e�g�h�k�l�v�x�� �m�q�Z�k�l�\�h�\�Z�l�v�� �\�� �k�\�h�_�c��
�i�j�h�]�j�Z�f�f�_�� �h�[�m�q�_�g�b�y���� �<�u�k�r�b�_�� �m�q�_�[�g�u�_�� �a�Z�\�_�^�_�g�b�y�� �j�Z�a�j�Z�[�Z�l�u�\�Z�x�l�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�_��
�\�h�a�f�h�`�g�h�k�l�b�� �b�� �m�k�e�m�]�b���� �l�Z�d�b�_�� �d�Z�d�� �\�b�j�l�m�Z�e�v�g�u�_�� �m�q�_�[�g�u�_�� �k�j�_�^�u�� �b�� �w�e�_�d�l�j�h�g�g�u�_��
�[�b�[�e�b�h�l�_�q�g�u�_�� �k�b�k�l�_�f�u���� �g�Z�i�j�Z�\�e�_�g�g�u�_�� �g�Z�� �m�^�h�\�e�_�l�\�h�j�_�g�b�_�� �r�b�j�h�d�h�]�h�� �d�j�m�]�Z��
�i�h�l�j�_�[�g�h�k�l�_�c �d�Z�d�� �k�l�m�^�_�g�l�h�\���� �l�Z�d�� �b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c���� �K�b�k�l�_�f�Z�l�b�q�_�k�d�h�_�� �Z�g�d�_�l�b�j�h�\�Z�g�b�_�� �b��
�h�i�j�h�k�� �k�l�m�^�_�g�l�h�\�� �b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�_�c�� �h�� �^�h�k�l�m�i�g�h�k�l�b�� �b�� �\�h�a�f�h�`�g�h�k�l�y�o�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�o��
�k�b�k�l�_�f�� �i�h�\�u�r�Z�x�l�� �k�l�Z�g�^�Z�j�l�u�� �g�h�\�u�o�� �j�Z�a�j�Z�[�h�l�h�d���� �<�k�i�h�f�h�]�Z�l�_�e�v�g�u�_�� �l�_�o�g�h�e�h�]�b�b�� �f�h�]�m�l��
�k�^�_�e�Z�l�v�� �f�_�l�h�^�u�� �h�[�m�q�_�g�b�y�� �^�h�k�l�m�i�g�u�f�b�� �b�� �i�h�g�y�l�g�u�f�b�� �^�e�y�� �r�b�j�h�d�h�]�h�� �d�j�m�]�Z�� �k�l�m�^�_�g�l�h�\����
(Glover, 2014) 

�G�Z�� �k�_�]�h�^�g�y�r�g�b�c�� �^�_�g�v�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �\�b�j�l�m�Z�e�v�g�u�o�� �h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �k�j�_�^�� �^�e�y��
�i�h�^�^�_�j�`�d�b�� �i�j�_�i�h�^�Z�\�Z�g�b�y�� �b�� �h�[�m�q�_�g�b�y�� �\�� �\�u�k�r�_�f�� �h�[�j�Z�a�h�\�Z�g�b�b�� �i�_�j�_�o�h�^�b�l�� �h�l�� �i�h�a�b�p�b�b��
�\�l�h�j�h�k�l�_�i�_�g�g�h�]�h�� �b�g�l�_�j�_�k�Z�� �d�� �l�h�f�m���� �q�l�h�[�u�� �k�l�Z�l�v�� �h�k�g�h�\�g�u�f�� �k�j�_�^�k�l�\�h�f���� �k�� �i�h�f�h�s�v�x��
�d�h�l�h�j�h�]�h�� �m�q�j�_�`�^�_�g�b�y�� �h�[�_�k�i�_�q�b�\�Z�x�l�� �h�[�m�q�_�g�b�_���� �D�e�x�q�h�f�� �d�� �w�l�h�f�m�� �j�Z�a�\�b�l�b�x�� �y�\�e�y�_�l�k�y��
�k�i�h�k�h�[�g�h�k�l�v�� �9�/�(�� �j�Z�a�f�_�s�Z�l�v�� �j�Z�a�g�h�h�[�j�Z�a�g�u�_�� �l�_�o�g�h�e�h�]�b�q�_�k�d�b�_�� �b�g�k�l�j�m�f�_�g�l�u�� �b�� �m�q�_�[�g�u�_��
�f�Z�l�_�j�b�Z�e�u���\���_�^�b�g�m�x���b�g�l�_�]�j�b�j�h�\�Z�g�g�m�x���k�b�k�l�_�f�m���^�e�y���i�h�^�^�_�j�`�d�b���h�[�m�q�_�g�b�y�����m�i�j�Z�\�e�_�g�b�y���b��
�j�Z�k�i�j�_�^�_�e�_�g�b�y�� �m�q�_�[�g�u�o�� �j�_�k�m�j�k�h�\���� �<�� �k�\�y�a�b�� �k�� �w�l�b�f�� �k�b�k�l�_�f�u�� �9�/�(�� �h�k�h�[�_�g�g�h�� �\�Z�`�g�u�� �^�e�y��
�i�h�^�^�_�j�`�d�b�� �^�b�k�l�Z�g�p�b�h�g�g�h�]�h�� �h�[�m�q�_�g�b�y�� �b�a-�a�Z�� �l�h�]�h���� �q�l�h�� �e�b�q�g�u�_�� �d�h�g�l�Z�d�l�u�� �f�_�`�^�m��
�m�q�Z�s�b�f�b�k�y�� �b�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y�f�b�� �g�_�� �\�k�_�]�^�Z�� �k�m�s�_�k�l�\�m�x�l�� �b�e�b�� �h�]�j�Z�g�b�q�_�g�u���� �Z�� �^�Z�g�g�Z�y�� �k�j�_�^�Z��
�\�h�k�i�h�e�g�y�_�l���w�l�h�l���i�j�h�[�_�e���i�h�e�g�h�k�l�v�x�� 

 
�K�i�b�k�h�d �e�b�l�_�j�Z�l�m�j�u 
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�M�>�D�������������� 
�: �d�l�b�\�b�a�Z�p�b�y���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���k�l�m�^�_�g�l�h�\���i�j�b��

�h�k�\�h�_�g�b�b���_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�u�o���^�b�k�p�b�i�e�b�g 
 

�M�q�Z�k�h�\���>���K���� �N�_�^�h�l�h�\�Z���B���W�������D�h�j�h�e�z�\�Z���E���X�� 
 

�N�=�;�H�M���<�H���©�H�j�e�h�\�k�d�b�c���]�h�k�m�^�Z�j�k�l�\�_�g�g�u�c���m�g�b�\�_�j�k�b�l�_�l���b�f�_�g�b���B���K�����L�m�j�]�_�g�_�\�Z�ª�����]�����H�j�z�e 
 

�<�� �k�l�Z�l�v�_�� �i�j�h�Z�g�Z�e�b�a�b�j�h�\�Z�g�u�� �i�j�h�[�e�_�f�u�� �b�� �i�m�l�b�� �Z�d�l�b�\�b�a�Z�p�b�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� �k�l�m�^�_�g�l�h�\�� �g�Z�i�j�Z�\�e�_�g�b�c�� �i�h�^�]�h�l�h�\�d�b�� �©�N�b�a�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�ª����
�©�I�_�^�Z�]�h�]�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�ª�� ���i�j�h�n�b�e�b�� �;�b�h�e�h�]�b�y�� �b�� �=�_�h�]�j�Z�n�b�y���� �b�� �k�i�_�p�b�Z�e�v�g�h�k�l�b��
�©�E�_�q�_�[�g�h�_�� �^�_�e�h�ª�� �i�j�b�� �h�k�\�h�_�g�b�b�� �_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�u�o�� �^�b�k�p�b�i�e�b�g�� �b�� �i�j�b�\�e�_�q�_�g�b�b�� �d��
�g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���j�Z�[�h�l�_��  
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�Z�y�� �^�_�y�l�_�e�v�g�h�k�l�v�� �k�l�m�^�_�g�l�h�\���� �g�Z�m�q�g�h-
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�H�i�u�l�� �g�Z�r�_�c�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �k�\�b�^�_�l�_�e�v�k�l�\�m�_�l���� �q�l�h���� �g�_�k�f�h�l�j�y�� �g�Z��
�h�]�j�h�f�g�m�x�� �j�h�e�v�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�u�� �k�l�m�^�_�g�l�h�\�� �\�� �h�k�\�h�_�g�b�b�� �b�f�b��
�_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�u�o�� �^�b�k�p�b�i�e�b�g�� �b�� �n�h�j�f�b�j�h�\�Z�g�b�b�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o�� �d�h�f�i�_�l�_�g�p�b�c��
�[�m�^�m�s�b�o�� �l�j�_�g�_�j�h�\���� �i�_�^�Z�]�h�]�h�\�� �b�� �\�j�Z�q�_�c���� �[�h�e�v�r�b�g�k�l�\�h�� �h�[�m�q�Z�x�s�b�o�k�y�� �k�_�]�h�^�g�y�� �g�_��
�i�j�h�y�\�e�y�_�l�� �b�g�l�_�j�_�k�Z�� �d�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�_���� �k�l�Z�j�Z�_�l�k�y�� �b�a�[�_�]�Z�l�v�� �_�z���� �H�k�h�[�_�g�g�h�� �w�l�h��
�d�Z�k�Z�_�l�k�y���g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���� 

�B�k�k�e�_�^�m�y�� �i�j�h�[�e�_�f�m�� �g�b�a�d�h�c�� �Z�d�l�b�\�g�h�k�l�b�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b��
�k�l�m�^�_�g�l�h�\�����f�u���i�j�h�\�_�e�b���Z�g�d�_�l�b�j�h�\�Z�g�b�_���k�l�m�^�_�g�l�h�\������- �����d�m�j�k�h�\����n� �������������h�[�m�q�Z�x�s�b�o�k�y���i�h��
�g�Z�i�j�Z�\�e�_�g�b�y�f�� �i�h�^�]�h�l�h�\�d�b�� �©�N�b�a�b�q�_�k�d�Z�y�� �d�m�e�v�l�m�j�Z�ª���� �©�I�_�^�Z�]�h�]�b�q�_�k�d�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�ª��
���i�j�h�n�b�e�b�� �;�b�h�e�h�]�b�y �b�� �=�_�h�]�j�Z�n�b�y���� �b�� �k�i�_�p�b�Z�e�v�g�h�k�l�b�� �©�E�_�q�_�[�g�h�_�� �^�_�e�h�ª���� �J�_�k�i�h�g�^�_�g�l�Z�f��
�[�u�e�b�� �a�Z�^�Z�g�u�� �\�h�i�j�h�k�u���� �g�Z�i�j�Z�\�e�_�g�g�u�_�� �g�Z�� �b�a�m�q�_�g�b�_�� �b�o�� �h�l�g�h�r�_�g�b�y�� �d�� �g�Z�m�q�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�_���� �a�Z�b�g�l�_�j�_�k�h�\�Z�g�g�h�k�l�b�� �\�� �g�_�c���� �:�g�Z�e�b�a�� �j�_�a�m�e�v�l�Z�l�h�\��
�Z�g�d�_�l�b�j�h�\�Z�g�b�y�� �i�h�d�Z�a�Z�e���� �q�l�h�� �e�b�r�v�� ���� ���� �j�_�k�i�h�g�^�_�g�l�h�\�� �i�h�k�l�h�y�g�g�h�� �a�Z�g�b�f�Z�x�l�k�y�� �g�Z�m�q�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�h�c���� �H�d�h�e�h�� ������ ���� �k�l�m�^�_�g�l�h�\�� �m�q�Z�k�l�\�m�x�l�� �\�� �g�Z�m�q�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�_�� �g�_�j�_�]�m�e�y�j�g�h���� �\�j�_�f�y�� �h�l�� �\�j�_�f�_�g�b���� �Z�� ������ �� - �\�h�h�[�s�_�� �g�_��
�a�Z�g�b�f�Z�x�l�k�y�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x���� �<�� �d�Z�q�_�k�l�\�_�� �h�k�g�h�\�g�u�o�� �i�j�b�q�b�g��
�g�_�m�q�Z�k�l�b�y�� �\�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�_�� �[�h�e�_�_�� �i�h�e�h�\�b�g�u�� �j�_�k�i�h�g�^�_�g�l�h�\�� �g�Z�a�\�Z�e�b��
�©�h�l�k�m�l�k�l�\�b�_���b�g�l�_�j�_�k�Z�ª�����h�d�h�e�h���l�j�_�l�b���± �©�h�l�k�m�l�k�l�\�b�_���f�Z�l�_�j�b�Z�e�v�g�h�]�h���k�l�b�f�m�e�Z�ª�����h�k�l�Z�e�v�g�u�_����
�i�h�� �f�_�j�_�� �m�[�u�\�Z�g�b�y���± �©�h�l�k�m�l�k�l�\�b�_�� �\�j�_�f�_�g�b�ª���� �©�g�Z�e�b�q�b�_�� �b�g�u�o���i�j�b�h�j�b�l�_�l�h�\�ª���� �©�h�l�k�m�l�k�l�\�b�_��
�b�g�n�h�j�f�Z�p�b�b���h���g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���j�Z�[�h�l�_���k�l�m�^�_�g�l�h�\�ª���� 
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�k�l�m�^�_�g�q�_�k�d�b�o���g�Z�m�q�g�u�o���d�h�g�n�_�j�_�g�p�b�c�������������������� 

�H�q�_�\�b�^�g�h���� �q�l�h�� �Z�d�l�b�\�b�a�Z�p�b�y�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �k�l�m�^�_�g�l�h�\�� �y�\�e�y�_�l�k�y��
�Z�d�l�m�Z�e�v�g�h�c�� �a�Z�^�Z�q�_�c�� �k�h�\�j�_�f�_�g�g�h�c�� �\�u�k�r�_�c�� �r�d�h�e�u���� �H�^�g�b�f�� �b�a�� �\�Z�`�g�_�c�r�b�o�� �n�Z�d�l�h�j�h�\����
�h�i�j�_�^�_�e�y�x�s�b�o���m�j�h�\�_�g�v �Z�d�l�b�\�g�h�k�l�b���b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���k�l�m�^�_�g�l�h�\�����k�e�m�`�b�l��
�b�o�� �f�h�l�b�\�Z�p�b�y�� �d�� �h�k�m�s�_�k�l�\�e�_�g�b�x�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�u���� �<�� �w�l�h�c�� �k�\�y�a�b���� �^�e�y��
�Z�d�l�b�\�b�a�Z�p�b�b�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �k�l�m�^�_�g�l�h�\�� �g�_�h�[�o�h�^�b�f�h���� �f�h�l�b�\�b�j�h�\�Z�l�v��
�h�[�m�q�Z�x�s�b�o�k�y�� �d�� �\�u�i�h�e�g�_�g�b�x�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �j�Z�[�h�l�u���� �K�l�m�^�_�g�l�� �^�h�e�`�_�g�� �h�k�h�a�g�Z�l�v��
�a�g�Z�q�b�f�h�k�l�v���� �\�Z�`�g�h�k�l�v���� �i�h�e�_�a�g�h�k�l�v�� �i�j�_�^�k�l�h�y�s�_�c�� �j�Z�[�h�l�u���� �>�Z�g�g�u�_�� �e�b�l�_�j�Z�l�m�j�u�� �>���@�� �b��
�j�_�a�m�e�v�l�Z�l�u�� �g�Z�r�b�o�� �b�k�k�e�_�^�h�\�Z�g�b�c���� �q�l�h�� �a�g�Z�q�b�f�u�f�� �f�h�l�b�\�h�f�� �a�Z�g�y�l�b�c�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�v�x�� �^�e�y�� �f�g�h�]�b�o�� �k�l�m�^�_�g�l�h�\�� �y�\�e�y�_�l�k�y�� �f�h�j�Z�e�v�g�h�_�� �b�e�b���� �q�Z�s�_���� �f�Z�l�_�j�b�Z�e�v�g�h�_��
�i�h�h�s�j�_�g�b�_�� ���k�l�b�f�m�e�b�j�h�\�Z�g�b�_������ �<�� �q�Z�k�l�g�h�k�l�b���� �k�l�m�^�_�g�l�u���� �Z�d�l�b�\�g�h�� �a�Z�g�b�f�Z�x�s�b�_�k�y�� �g�Z�m�q�g�h-
�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�v�x���� �b�f�_�_�l�� �i�j�Z�\�h�� �m�q�Z�k�l�\�h�\�Z�l�v�� �\�� �d�h�g�d�m�j�k�_�� �g�Z�� �i�j�Z�\�h��
�i�h�e�m�q�_�g�b�y�� �i�h�\�u�r�_�g�g�h�c�� �k�l�b�i�_�g�^�b�b�� �a�Z�� �^�h�k�l�b�`�_�g�b�y�� �\�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b���� �f�h�]�m�l���i�h�e�m�q�b�l�v�� �]�j�Z�g�l�u���� �i�j�_�f�b�b���� �b�f�_�g�g�u�_�� �k�l�b�i�_�g�^�b�b���� �I�h�h�s�j�_�g�b�_��
�k�l�m�^�_�g�l�h�\�� �a�Z�� �Z�d�l�b�\�g�m�x�� �b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�m�x�� �^�_�y�l�_�e�v�g�h�k�l�v�� �\�� �j�Z�f�d�Z�o�� �h�l�^�_�e�v�g�u�o��
�^�b�k�p�b�i�e�b�g�� �_�k�l�_�k�l�\�_�g�g�h�g�Z�m�q�g�h�]�h�� �p�b�d�e�Z�� �f�h�`�_�l�� �\�u�j�Z�`�Z�l�v�k�y�� �\�� �\�b�^�_�� �i�h�e�m�q�_�g�b�y�� �[�h�e�_�_��
�\�u�k�h�d�h�c���h�p�_�g�d�b���b�e�b���k�^�Z�q�b���a�Z�q�z�l�Z�����w�d�a�Z�f�_�g�Z�����©�Z�\�l�h�f�Z�l�h�f�ª.  
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�k�l�m�^�_�g�q�_�k�d�h�c�� �f�h�e�h�^�z�`�b�� �\�h�a�f�h�`�g�h�� �i�j�b�� �m�k�e�h�\�b�b�� �w�n�n�_�d�l�b�\�g�h�]�h�� �n�m�g�d�p�b�h�g�b�j�h�\�Z�g�b�y��
�k�b�k�l�_�f�u�� �i�h�^�^�_�j�`�d�b�� �b�� �k�l�b�f�m�e�b�j�h�\�Z�g�b�y�� �g�Z�m�q�g�h�]�h�� �l�\�h�j�q�_�k�l�\�Z�� �k�l�m�^�_�g�l�h�\�� �g�Z�� �j�Z�a�e�b�q�g�u�o��
�m�j�h�\�g�y�o���� �g�Z�� �m�j�h�\�g�_�� �\�m�a�Z���� �g�Z�� �m�j�h�\�g�_�� �j�_�]�b�h�g�Z�e�v�g�u�o�� �h�j�]�Z�g�h�\�� �]�h�k�m�^�Z�j�k�l�\�_�g�g�h�]�h��
�m�i�j�Z�\�e�_�g�b�y�����g�Z���n�_�^�_�j�Z�e�v�g�h�f���m�j�h�\�g�_���>���@�� 

�:�d�l�b�\�b�a�b�j�h�\�Z�l�v�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�m�x�� �^�_�y�l�_�e�v�g�h�k�l�v�� �f�h�`�_�l�� �k�l�b�f�m�e�b�j�h�\�Z�g�b�_��
�]�h�k�m�^�Z�j�k�l�\�h�f�� �G�B�J�K���� �k�h�l�j�m�^�g�b�q�_�k�l�\�h�� �\�m�a�h�\�� �k�� �g�Z�m�q�g�h-�i�j�h�b�a�\�h�^�k�l�\�_�g�g�u�f�b��
�i�j�_�^�i�j�b�y�l�b�y�f�b���� �n�b�g�Z�g�k�b�j�h�\�Z�g�b�_�� �b�� �^�j�m�]�Z�y�� �i�h�f�h�s�v�� �i�j�b�� �k�h�a�^�Z�g�b�b�� �g�h�\�u�o�� �i�j�h�_�d�l�h�\����
�\�g�_�^�j�_�g�b�_�� �g�Z�b�[�h�e�_�_�� �i�_�j�k�i�_�d�l�b�\�g�u�o�� �g�Z�m�q�g�u�o���j�Z�a�j�Z�[�h�l�h�d�� �k�l�m�^�_�g�l�h�\���� �b�g�n�h�j�f�Z�p�b�h�g�g�h�_��
�h�[�_�k�i�_�q�_�g�b�_�� �k�l�m�^�_�g�q�_�k�d�b�o�� �g�Z�m�q�g�u�o�� �b�k�k�e�_�^�h�\�Z�g�b�c�� �>���@�� �g�Z�]�e�y�^�g�h�_�� �h�[�t�y�k�g�_�g�b�_�� �k�l�m�^�_�g�l�Z�f��
�a�g�Z�q�_�g�b�y�� �g�Z�m�q�g�h-�b�k�k�e�_�^�h�\�Z�l�_�e�v�k�d�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �g�Z�� �i�j�b�f�_�j�_�� �e�m�q�r�b�o�� �k�l�m�^�_�g�l�h�\�� �b��
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�k�l�b�j�Z�x�l�� �^�e�y�� �m�^�Z�e�_�g�b�y�� �i�h�^�d�j�Z�o�f�Z�e�b�\�Z�x�s�b�o�� �\�_�s�_�k�l�\����
�k�m�r�Z�l���� �m�l�x�`�Z�l���� �g�Z�l�y�]�b�\�Z�x�l�� �g�Z�� �i�h�^�j�Z�f�g�b�d�� �k�l�j�h�]�h�� �i�h��
�^�h�e�_�\�u�f�� �b�� �i�h�i�_�j�_�q�g�u�f�� �g�b�l�y�f�� �b�� �a�Z�d�j�_�i�e�y�x�l�� �k��
�b�a�g�Z�g�h�q�g�h�c�� �k�l�h�j�h�g�u�� �i�h�� �i�_�j�b�f�_�l�j�m�� �d�g�h�i�d�Z�f�b�� �b�e�b��
�k�l�_�i�e�_�j�h�f�����>�e�y���g�_�[�h�e�v�r�b�o���j�Z�[�h�l���f�h�`�g�h���\�h�k�i�h�e�v�a�h�\�Z�l�v�k�y��
�h�[�u�q�g�u�f�b���\�u�r�b�\�Z�e�v�g�u�f�b���i�y�e�v�p�Z�f�b�� 

�\�b�^�� �^�_�d�h�j�Z�l�b�\�g�h-
�i�j�b�d�e�Z�^�g�h�]�h�� �b�k�d�m�k�k�l�\�Z����
�d�h�l�h�j�u�c�� �b�f�_�_�l�� �_�s�z��
�h�^�g�h�� �g�Z�a�\�Z�g�b�_���± �[�Z�l�b�d����
(Batik �± �b�g�^�h�g�_�a�b�c�k�d�h�_��
�k�e�h�\�h�� �b�� �\�� �i�_�j�_�\�h�^�_��
�h�a�g�Z�q�Z�_�l �E�Z�± 
�©�l�d�Z�g�v�ª�� tik �±�©�l�h�q�d�Z�ª��
�b�e�b���©�d�Z�i�e�y�ª���� 
 
�L�Z�d�b�f�b�� �\�_�s�_�k�l�\�Z�f�b��
�y�\�e�y�x�l�k�y���\�h�k�d�����i�Z�j�Z�n�b�g����
�j�_�a�b�g�h�\�u�c���d�e�_�c�� 
 
�F�Z�l�_�j�b�Z�e�h�f�� �^�e�y�� �[�Z�l�b�d�Z��
�l�j�Z�^�b�p�b�h�g�g�h�� �k�e�m�`�b�e�b��
�g�Z�l�m�j�Z�e�v�g�u�_�� �l�d�Z�g�b���± 
�o�e�h�i�h�d���b���r�z�e�d 
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�J�b�k�m�g�h�d���g�Z���l�d�Z�g�v���f�h�`�g�h���g�Z�g�h�k�b�l�v���i�j�h�k�l�u�f���d�Z�j�Z�g�^�Z�r�h�f����
�O�h�j�h�r�h�� �b�k�i�h�e�v�a�h�\�Z�l�v �n�e�h�f�Z�k�l�_�j-�n�Z�g�l�h�f���� �k�e�_�^�u��
�d�h�l�h�j�h�]�h�� �k�h�� �\�j�_�f�_�g�_�f�� �b�k�q�_�a�Z�x�l�� �k�� �l�d�Z�g�b���� �O�m�^�h�`�g�b�d�b��
�i�h�^�d�e�Z�^�u�\�Z�x�l�� �i�h�^�� �l�d�Z�g�v�� �j�b�k�m�g�h�d���� �\�u�i�h�e�g�_�g�g�u�c�� �g�Z��
�[�m�f�Z�]�_�����d�h�g�l�m�j�u���d�h�l�h�j�h�]�h���h�[�\�_�^�_�g�u���n�e�h�f�Z�k�l�_�j�h�f�� 
 
�K�m�s�_�k�l�\�m�_�l���g�_�k�d�h�e�v�d�h���\�b�^�h�\���[�Z�l�b�d�Z���± �]�h�j�y�q�b�c�����o�h�e�h�^�g�u�c����
�m�a�_�e�d�h�\�u�c���� �k�\�h�[�h�^�g�Z�y�� �j�h�k�i�b�k�v�����H�g�b���j�Z�a�e�b�q�Z�x�l�k�y��
�k�i�h�k�h�[�h�f���j�_�a�_�j�\�b�j�h�\�Z�g�b�y���l�d�Z�g�b�� 
 
�D�Z�d���\�u���^�m�f�Z�_�l�_�����q�l�h���i�h�g�b�f�Z�_�l�k�y���i�h�^���]�h�j�y�q�b�f���[�Z�l�b�d�h�f�" 
 
�=�h�j�y�q�b�c���[�Z�l�b�d 
�<�� �]�h�j�y�q�_�f�� �[�Z�l�b�d�_�� �\�� �d�Z�q�_�k�l�\�_ �j�_�a�_�j�\�Z���b�k�i�h�e�v�a�m�_�l�k�y�� �\�h�k�d��
�b�e�b�� �i�Z�j�Z�n�b�g���� �J�_�a�_�j�\�� �g�Z�g�h�k�b�l�k�y�� �g�Z�� �l�d�Z�g�v�� �\�� �]�h�j�y�q�_�f��
���j�Z�k�i�e�Z�\�e�_�g�g�h�f���� �\�b�^�_�� �k�� �i�h�f�h�s�v�x�� �k�i�_�p�b�Z�e�v�g�u�o 
�b�g�k�l�j�m�f�_�g�l�h�\���± �q�Z�g�l�b�g�]�Z���b���d�b�k�l�_�c���j�Z�a�e�b�q�g�h�c���\�_�e�b�q�b�g�u���b��
�n�h�j�f�u�� 
 �<�� �i�_�j�\�m�x�� �h�q�_�j�_�^�v�� �i�h�d�j�u�\�Z�x�l�� �\�h�k�d�h�f�� �l�_�� �f�_�k�l�Z���� �d�h�l�h�j�u�_��
�^�h�e�`�g�u�� �h�k�l�Z�l�v�k�y�� �[�_�e�u�f�b���� �I�h�k�e�_�� �a�Z�k�l�u�\�Z�g�b�y�� �j�_�a�_�j�\�Z��
�l�d�Z�g�v�� �h�d�j�Z�r�b�\�Z�x�l�� �\�� �i�_�j�\�u�c���� �k�Z�f�u�c�� �k�\�_�l�e�u�c�� �p�\�_�l���� �A�Z�l�_�f��
�j�_�a�_�j�\�b�j�m�x�l�� �m�q�Z�k�l�d�b�� �j�b�k�m�g�d�Z���� �d�h�l�h�j�u�_�� �^�h�e�`�g�u��
�k�h�o�j�Z�g�b�l�v�� �w�l�h�l�� �p�\�_�l���� �b�� �h�d�j�Z�r�b�\�Z�x�l�� �l�d�Z�g�v�� �i�h�\�l�h�j�g�h�� �\��
�[�h�e�_�_�� �l�z�f�g�u�c�� �p�\�_�l���� �L�Z�d�b�f�� �h�[�j�Z�a�h�f���� �w�n�n�_�d�l�� �j�h�k�i�b�k�b��
�^�h�k�l�b�]�Z�_�l�k�y���[�e�Z�]�h�^�Z�j�y���j�_�a�_�j�\�b�j�h�\�Z�g�b�x���m�q�Z�k�l�d�h�\���j�b�k�m�g�d�Z��
�b�� �i�h�k�e�h�c�g�h�f�m�� �g�Z�g�_�k�_�g�b�x�� �d�j�Z�k�d�b���� �I�h�k�e�_�� �h�d�h�g�q�Z�g�b�y��
�j�Z�[�h�l�u�� �g�m�`�g�h�� �h�k�\�h�[�h�^�b�l�v�� �l�d�Z�g�v�� �h�l�� �\�h�k�d�Z���� �>�e�y�� �w�l�h�]�h���_�z��
�m�d�e�Z�^�u�\�Z�x�l�� �f�_�`�^�m�� �k�e�h�y�f�b�� �]�Z�a�_�l�g�h�c�� �[�m�f�Z�]�b�� �b��
�i�j�h�]�e�Z�`�b�\�Z�x�l���m�l�x�]�h�f�� 
�<�� �]�h�j�y�q�_�f�� �[�Z�l�b�d�_�� �q�Z�k�l�h�� �b�k�i�h�e�v�a�m�x�l�� �^�_�d�h�j�Z�l�b�\�g�u�c��
�w�n�n�_�d�l���� �d�h�l�h�j�u�c�� �g�Z�a�u�\�Z�_�l�k�y���d�j�Z�d�e�_�� ���d�j�Z�d�_�e�x�j�u���� �W�l�h��
�l�j�_�s�b�g�d�b�� �b�� �i�j�h�`�b�e�d�b���� �d�h�l�h�j�u�_�� �k�g�Z�q�Z�e�Z�� �k�q�b�l�Z�e�b�k�v��
�[�j�Z�d�h�f�� �\�� �j�Z�[�h�l�_���� �Z�� �k�_�c�q�Z�k�� �w�l�h�l�� �w�n�n�_�d�l�� �\�u�i�h�e�g�y�x�l��
�k�i�_�p�b�Z�e�v�g�h���� �Q�l�h�[�u�� �i�h�e�m�q�b�l�v�� �d�j�Z�d�e�_���� �g�m�`�g�h�� �i�h�e�h�f�Z�l�v�� �\��
�j�m�d�Z�o�� �\�h�k�d�h�\�h�c�� �k�e�h�c���� �g�Z�g�_�k�z�g�g�u�c�� �g�Z�� �l�d�Z�g�v���� �Z�� �a�Z�l�_�f��
�g�Z�g�_�k�l�b���g�Z���g�_�]�h���d�j�Z�k�d�m�����D�j�Z�k�d�Z���a�Z�l�_�q�z�l���\���h�[�j�Z�a�h�\�Z�\�r�b�_�k�y 
�l�j�_�s�b�g�d�b���b���h�[�j�Z�a�m�_�l���k�\�h�_�h�[�j�Z�a�g�u�c���m�a�h�j�� 
�?�k�e�b�� �d�b�k�l�v�� �k�� �]�h�j�y�q�b�f�� �\�h�k�d�h�f�� �^�_�j�`�Z�l�v�� �g�Z�^�� �j�Z�[�h�l�h�c�� �b��
�m�^�Z�j�y�l�v�� �i�h�� �g�_�c�� �l�Z�d���� �q�l�h�[�u�� �e�_�l�_�e�b�� �[�j�u�a�]�b���� �i�h�e�m�q�b�f��
�w�n�n�_�d�l �g�Z�[�j�u�a�]�� 
�:�� �d�Z�d�� �\�u�� �^�m�f�Z�_�l�_���� �q�l�h�� �i�h�g�b�f�Z�_�l�k�y�� �i�h�^�� �o�h�e�h�^�g�u�f��
�[�Z�l�b�d�h�f�" 
�O�h�e�h�^�g�u�c���[�Z�l�b�d 
�<�� �o�h�e�h�^�g�h�f�� �[�Z�l�b�d�_�� �j�_�a�_�j�\�h�f�� �y�\�e�y�_�l�k�y�� �k�i�_�p�b�Z�e�v�g�Z�y��
�]�m�k�l�Z�y�� �[�_�k�p�\�_�l�g�Z�y�� ���b�e�b�� �p�\�_�l�g�Z�y���� �f�Z�k�k�Z�� �g�Z�� �h�k�g�h�\�_��
�j�_�a�b�g�h�\�h�]�h�� �d�e�_�y���� �J�_�a�_�j�\�� �g�Z�g�h�k�y�l�� �k�i�_�p�b�Z�e�v�g�u�f��
�b�g�k�l�j�m�f�_�g�l�h�f��- �k�l�_�d�e�y�g�g�h�c�� �l�j�m�[�h�q�d�h�c�� �k�� �j�_�a�_�j�\�m�Z�j�h�f��
�e�b�[�h�� �b�k�i�h�e�v�a�m�x�l�� �j�_�a�_�j�\�u�� �\�h�� �n�e�Z�d�h�g�Z�o���� �d�h�l�h�j�u�_��
�h�k�g�Z�s�_�g�u���m�^�e�b�g�z�g�g�u�f���g�Z�d�h�g�_�q�g�b�d�h�f�� 
�J�_�a�_�j�\�h�f���h�[�\�h�^�y�l�� �d�h�g�l�m�j�u�� �j�b�k�m�g�d�Z�� �l�Z�d���� �q�l�h�[�u�� �h�g�b�� �[�u�e�b��
�a�Z�f�d�g�m�l�u�f�b�����E�x�[�h�c���i�j�h�k�\�_�l���\���d�h�g�l�m�j�_���i�j�b�\�_�^�z�l���d���[�j�Z�d�m����
�d�j�Z�k�d�Z�� �i�j�h�l�_�q�z�l�� �g�Z�� �k�h�k�_�^�g�b�c�� �m�q�Z�k�l�h�d�� �b�� �b�k�i�j�Z�\�b�l�v��
�h�r�b�[�d�m�� �i�h�q�l�b�� �g�_�\�h�a�f�h�`�g�h���� �I�h�k�e�_�� �l�h�]�h�� �d�Z�d�� �j�_�a�_�j�\��
�\�u�k�h�o�g�_�l���� �f�h�`�g�h�� �i�j�b�k�l�m�i�Z�l�v�� �d�� �h�d�j�Z�r�b�\�Z�g�b�x�� �h�l�^�_�e�v�g�u�o��
�m�q�Z�k�l�d�h�\���j�b�k�m�g�d�Z�� 
�H�k�h�[�h�]�h�� �^�_�d�h�j�Z�l�b�\�g�h�]�h�� �w�n�n�_�d�l�Z�� �f�h�`�g�h�� �^�h�k�l�b�q�v��
�j�h�k�i�b�k�v�x���i�h���k�u�j�h�c���l�d�Z�g�b���� �>�e�y���w�l�h�]�h���m�q�Z�k�l�h�d�� �m�\�e�Z�`�g�y�x�l��
�q�b�k�l�h�c�� �\�h�^�h�c�� �b�� �g�Z�g�h�k�y�l�� �d�j�Z�k�d�b�� �l�Z�d���� �q�l�h�[�u�� �h�g�b����
�j�Z�k�i�e�u�\�Z�y�k�v�� �i�h�� �l�d�Z�g�b���� �k�f�_�r�b�\�Z�e�b�k�v�� �b�� �i�_�j�_�l�_�d�Z�e�b�� �^�j�m�]�� �\��
�^�j�m�]�Z�� 

 
 
 
 
 
 
 
 
 
 
 
�>�_�l�b�� �\�u�k�d�Z�a�u�\�Z�x�l�� �k�\�h�b��
�f�g�_�g�b�y 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
�>�_�l�b�� �\�u�k�d�Z�a�u�\�Z�x�l�� �k�\�h�z��
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�B�g�l�_�j�_�k�g�u�c�� �^�_�d�h�j�Z�l�b�\�g�u�c�� �w�n�n�_�d�l�� �^�Z�z�l�� �b�k�i�h�e�v�a�h�\�Z�g�b�_�� �\��
�o�h�e�h�^�g�h�f�� �[�Z�l�b�d�_�� �k�h�e�b���� �I�h�� �k�u�j�h�c�� �i�h�\�_�j�o�g�h�k�l�b�� �l�d�Z�g�b��
�j�Z�k�d�e�Z�^�u�\�Z�x�l�� �d�j�b�k�l�Z�e�e�u�� �f�h�q�_�\�b�g�u�� ���m�^�h�[�j�_�g�b�_������
�D�Z�`�^�u�c�� �d�j�b�k�l�Z�e�e�� �\�i�b�l�Z�_�l�� �\�� �k�_�[�y�� �q�Z�k�l�v�� �d�j�Z�k�d�b�� �b�a��
�h�d�j�m�`�Z�x�s�_�c�� �_�]�h�� �l�d�Z�g�b���� �b�� �g�Z�� �w�l�h�f�� �f�_�k�l�_�� �h�[�j�Z�a�m�_�l�k�y��
�\�u�k�\�_�l�e�_�g�g�u�c���m�q�Z�k�l�h�d 
�M�a�_�e�d�h�\�u�c���[�Z�l�b�d 
�D�Z�d���\�u���i�h�g�b�f�Z�_�l�_�����q�l�h���l�Z�d�h�_���m�a�_�e�d�h�\�u�c���[�Z�l�b�d�" 
�M�a�_�e�d�h�\�Z�y�� �l�_�o�g�b�d�Z�� �y�\�e�y�_�l�k�y�� �^�h�k�l�Z�l�h�q�g�h�� �^�h�k�l�m�i�g�h�c�� �b��
�e�_�]�d�h�c�� �\�� �b�k�i�h�e�g�_�g�b�b���� �W�l�h�c�� �l�_�o�g�b�d�h�c�� �f�h�`�_�l�� �h�\�e�Z�^�_�l�v��
�d�Z�`�^�u�c�� �`�_�e�Z�x�s�b�c���� �g�_�� �h�[�y�a�Z�l�_�e�v�g�h�� �g�Z�e�b�q�b�_��
�o�m�^�h�`�_�k�l�\�_�g�g�u�o�� �g�Z�\�u�d�h�\�� �^�e�y�� �k�h�a�^�Z�g�b�y�� �b�g�l�_�j�_�k�g�u�o��
�j�b�k�m�g�d�h�\�� �k�� �i�h�f�h�s�v�x�� �m�a�_�e�d�h�\�h�c�� �l�_�o�g�b�d�b�� �[�Z�l�b�d�Z���� �?�_��
�f�h�`�g�h�� �i�j�h�\�h�^�b�l�v�� �\�� �d�j�m�`�d�Z�o���� �g�Z�� �l�j�m�^�Z�o�� �\�� �r�d�h�e�_�� �b�e�b��
�i�j�h�k�l�h���^�e�y���k�_�[�y���� 
�I�j�b�g�p�b�i�� �l�_�o�g�b�d�b�� �a�Z�d�e�x�q�Z�_�l�k�y�� �\�� �l�h�f���� �q�l�h�� �d�m�k�h�q�_�d�� �l�d�Z�g�b����
�d�h�l�h�j�u�c�� �g�_�� �^�h�e�`�_�g�� �h�d�j�Z�k�b�l�v�k�y���� �a�Z�\�y�a�u�\�Z�_�l�k�y�� �l�Z�d�b�f��
�h�[�j�Z�a�h�f���� �q�l�h�[�u�� �d�j�Z�k�d�Z�� �^�h�� �g�_�]�h�� �g�_�� �^�h�[�j�Z�e�Z�k�v�� �b�� �g�_��
�h�d�j�Z�k�b�e�Z���� �>�e�y�� �w�l�h�]�h�� �i�j�b�]�h�^�y�l�k�y�� �l�Z�d�b�_�� �i�j�_�^�f�_�l�u�� �d�Z�d����
�i�j�b�s�_�i�d�b���� �m�a�_�e�d�b���� �a�Z�`�b�f�u���� �i�h�f�h�]�Z�x�s�b�_��
�a�Z�j�_�a�_�j�\�b�j�h�\�Z�l�v���l�d�Z�g�v���� 
�I�h�^�]�h�l�Z�\�e�b�\�Z�l�v�� �l�d�Z�g�v�� �d�� �h�d�j�Z�r�b�\�Z�g�b�x�� �f�h�`�g�h��
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�<���^�Z�g�g�h�c���k�l�Z�l�v�_���j�Z�k�k�f�Z�l�j�b�\�Z�_�l�k�y���Z�d�l�m�Z�e�v�g�h�k�l�v���m�q�_�[�g�h-�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c���f�h�l�b�\�Z�p�b�b��
�\�� �B�g�k�l�b�l�m�l�_�� �\�h�^�g�h�]�h�� �l�j�Z�g�k�i�h�j�l�Z�� �b�f���=���Y���K�_�^�h�\�Z�� �i�j�b�� �i�h�^�]�h�l�h�\�d�_�� �k�l�m�^�_�g�l�h�\��
�]�b�^�j�h�]�j�Z�n�h�\���� �H�[�h�k�g�h�\�u�\�Z�_�l�k�y�� �b�^�_�y�� �k�h�a�^�Z�g�b�y�� �l�Z�d�b�o�� �m�k�e�h�\�b�y�� �h�[�m�q�_�g�b�y���� �i�j�b�� �d�h�l�h�j�u�o��
�k�l�m�^�_�g�l�� �[�m�^�_�l�� �f�h�l�b�\�b�j�h�\�Z�g�� �l�h�e�v�d�h�� �g�Z�� �m�k�i�_�o���� �<�� �k�l�Z�l�v�_�� �i�j�_�^�k�l�Z�\�e�_�g�u�� �m�k�e�h�\�b�y��
�n�h�j�f�b�j�h�\�Z�g�b�y�� �b�� �j�Z�a�\�b�l�b�y�� �f�h�l�b�\�Z�p�b�b�� �m�� �k�l�m�^�_�g�l�h�\�� �]�b�^�j�h�]�j�Z�n�h�\�� �b�� �h�[�h�k�g�h�\�Z�g�Z�� �b�o��
�g�_�h�[�o�h�^�b�f�h�k�l�v��  
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �f�h�l�b�\�Z�p�b�h�g�g�Z�y�� �^�h�f�b�g�Z�g�l�Z���� �m�q�_�[�g�h-�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�Z�y�� �f�h�l�b�\�Z�p�b�y����
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�c�� �k�l�Z�g�^�Z�j�l���� �i�h�^�]�h�l�h�\�d�Z�� �k�l�m�^�_�g�l�h�\�� �]�b�^�j�h�]�j�Z�n�h�\�����B�g�k�l�b�l�m�l 
�\�h�^�g�h�]�h���l�j�Z�g�k�i�h�j�l�Z���b�f���=���Y���K�_�^�h�\�Z.  

 

�H�i�j�_�^�_�e�y�x�s�b�f �n�Z�d�l�h�j�h�f�� �m�k�i�_�o�Z�� �e�x�[�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �q�_�e�h�\�_�d�Z�� �y�\�e�y�_�l�k�y�� �_�]�h��
�f�h�l�b�\�Z�p�b�y�����W�l�h���g�_�d�b�c���f�_�o�Z�g�b�a�f�����^�\�b�]�Z�l�_�e�v�����d�h�l�h�j�u�c���a�Z�k�l�Z�\�e�y�_�l���d�Z�`�^�h�]�h���b�a���g�Z�k���m�i�h�j�g�h��
�b�� �g�Z�k�l�h�c�q�b�\�h���� �g�_�k�f�h�l�j�y�� �g�Z�� �\�g�_�r�g�b�_�� �h�[�k�l�h�y�l�_�e�v�k�l�\�Z���� �b�^�l�b�� �d�� �g�Z�f�_�q�_�g�g�h�c�� �p�_�e�b����
�F�h�l�b�\�Z�p�b�y�� �^�Z�_�l�� �q�_�l�d�b�c�� �h�l�\�_�l�� �g�Z�� �\�h�i�j�h�k���� �©�>�e�y�� �q�_�]�h�"�ª�� �b�� �h�i�j�_�^�_�e�y�_�l�� �i�j�b�q�b�g�m�� �g�Z�r�b�o��
�^�_�c�k�l�\�b�c���� 

�H�k�h�[�h�_�� �a�g�Z�q�_�g�b�_�� �b�f�_�_�l�� �n�h�j�f�b�j�h�\�Z�g�b�_ �b�� �j�Z�a�\�b�l�b�_�� �f�h�l�b�\�Z�p�b�b�� �m�� �l�h�c�� �d�Z�l�_�]�h�j�b�b��
�f�h�e�h�^�u�o�� �e�x�^�_�c���� �d�h�l�h�j�u�_�� �g�Z�o�h�^�y�l�k�y�� �g�Z�� �w�l�Z�i�_�� �i�h�e�m�q�_�g�b�y�� �\�u�k�r�_�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y����
�H�k�h�a�g�Z�g�g�u�c�� �\�u�[�h�j�� �[�m�^�m�s�_�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �^�_�y�l�_�e�v�g�h�k�l�b�� �_�s�_�� �g�_�� �a�Z�e�h�]�� �m�k�i�_�r�g�h�c��
�d�Z�j�v�_�j�u�� �b�� �d�h�f�i�_�l�_�g�l�g�h�k�l�b���� �H�q�_�g�v�� �\�Z�`�g�h�� �\�� �i�j�h�p�_�k�k�_�� �h�[�m�q�_�g�b�y�� �f�Z�d�k�b�f�Z�e�v�g�h��
�k�l�b�f�m�e�b�j�h�\�Z�l�v���k�_�[�y���g�Z���i�h�e�m�q�_�g�b�_���g�_�h�[�o�h�^�b�f�u�o �a�g�Z�g�b�c���b���\�h�a�f�h�`�g�h�k�l�v���b�o���^�Z�e�v�g�_�c�r�_�]�h��
�i�j�Z�d�l�b�q�_�k�d�h�]�h���i�j�b�f�_�g�_�g�b�y�� 

�<�� �k�h�\�j�_�f�_�g�g�u�o�� �m�k�e�h�\�b�y�o�� �f�h�l�b�\�Z�p�b�h�g�g�h�c�� �^�h�f�b�g�Z�g�l�h�c�� �\�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c��
�^�_�y�l�_�e�v�g�h�k�l�b�� �k�l�Z�g�h�\�b�l�k�y�� �\�u�k�h�d�Z�y�� �a�Z�j�i�e�Z�l�Z���� �]�Z�j�Z�g�l�b�y�� �\�u�]�h�^�g�h�]�h�� �l�j�m�^�h�m�k�l�j�h�c�k�l�\�Z���� �l���_����
�f�Z�l�_�j�b�Z�e�v�g�Z�y���k�h�k�l�Z�\�e�y�x�s�Z�y��  

 �<�� �i�j�h�p�_�k�k�_�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �i�h�^�]�h�l�h�\�d�b�� �d�Z�^�j�h�\�� �[�_�j�_�]�h�\�u�o�� �k�i�_�p�b�Z�e�v�g�h�k�l�_�c�� �b��
�i�e�Z�\�k�h�k�l�Z�\�Z�� �\�� �B�g�k�l�b�l�m�l�_�� �\�h�^�g�h�]�h�� �l�j�Z�g�k�i�h�j�l�Z�� �b�f���=���Y���K�_�^�h�\�Z�� ���^�Z�e�_�_�� �B�g�k�l�b�l�m�l���� �\�Z�`�g�Z�y��
�j�h�e�v�� �h�l�\�h�^�b�l�k�y�� �j�Z�a�\�b�l�b�x�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c�� �f�h�l�b�\�Z�p�b�b���� �d�h�l�h�j�Z�y�� �\�u�k�l�m�i�Z�_�l�� �d�Z�d��
�h�k�g�h�\�g�h�_���m�k�e�h�\�b�_���m�k�i�_�r�g�h�]�h���\�u�i�h�e�g�_�g�b�y���^�_�y�l�_�e�v�g�h�k�l�b�����H�^�g�Z�d�h�����g�_���k�l�h�b�l���a�Z�[�u�\�Z�l�v���b���h��
�g�Z�e�b�q�b�b���m���k�l�m�^�_�g�l�h�\���f�h�l�b�\�Z�p�b�b���d���m�q�_�[�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b�� 

�I�h�f�b�f�h���g�_�h�[�o�h�^�b�f�h�k�l�b���]�e�m�[�h�d�h�]�h���h�k�\�h�_�g�b�y���^�b�k�p�b�i�e�b�g���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h���p�b�d�e�Z����
�k�m�s�_�k�l�\�m�x�l�� �h�i�j�_�^�_�e�_�g�g�u�_�� �l�j�_�[�h�\�Z�g�b�y�� �k�h�� �k�l�h�j�h�g�u�� �m�q�_�[�g�h�]�h�� �a�Z�\�_�^�_�g�b�y�� ���h�[�y�a�Z�l�_�e�v�g�Z�y��
�n�h�j�f�Z�� �h�^�_�`�^�u���� �j�Z�k�i�h�j�y�^�h�d�� �^�g�y���� �g�_�k�_�g�b�_�� �\�Z�o�l�u�� �b�� �l���^�������� �<�u�i�h�e�g�y�y�� �\�k�_�� �w�l�b�� �l�j�_�[�h�\�Z�g�b�y����
�k�l�m�^�_�g�l�� �\�h�k�i�b�l�u�\�Z�_�l�� �\�� �k�_�[�_�� �d�Z�q�_�k�l�\�Z���� �\�� �^�Z�e�v�g�_�c�r�_�f�� �g�_�h�[�o�h�^�b�f�u�_�� �g�Z�� �n�e�h�l�_���� �<�� �^�Z�g�g�h�f��
�k�e�m�q�Z�_���Z�d�l�m�Z�e�v�g�h�k�l�v���f�h�l�b�\�Z�p�b�h�g�g�h�c���k�h�k�l�Z�\�e�y�x�s�_�c���i�j�h�^�b�d�l�h�\�Z�g�Z���k�l�j�_�f�e�_�g�b�_�f���^�h�k�l�b�q�v��
�d�Z�d���f�h�`�g�h���[�h�e�v�r�_�]�h���m�k�i�_�o�Z���\���[�m�^�m�s�_�c���i�j�h�n�_�k�k�b�b�����k�h�\�_�j�r�Z�y���f�Z�d�k�b�f�Z�e�v�g�m�x���j�Z�[�h�l�m���g�Z��
�g�Z�q�Z�e�v�g�h�f���w�l�Z�i�_�� 
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�K�n�h�j�f�b�j�h�\�Z�l�v�� �i�h�e�h�`�b�l�_�e�v�g�m�x�� �m�k�l�h�c�q�b�\�m�x�� �f�h�l�b�\�Z�p�b�x�� �k�l�m�^�_�g�l�h�\�� �B�g�k�l�b�l�m�l�Z�� �d��
�m�q�_�[�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���\�h�a�f�h�`�g�h���a�Z���k�q�_�l�� 

- �g�Z�i�h�e�g�_�g�b�y�� �m�q�_�[�g�h�]�h�� �f�Z�l�_�j�b�Z�e�Z�� �b�g�l�_�j�_�k�g�h�c�� �b�g�n�h�j�f�Z�p�b�_�c�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�]�h��
�o�Z�j�Z�d�l�_�j�Z�� 

- �h�j�]�Z�g�b�a�Z�p�b�b���m�q�_�[�g�h�c���^�_�y�l�_�e�v�g�h�k�l�b���k���i�j�b�f�_�g�_�g�b�_�f���k�h�\�j�_�f�_�g�g�u�o���h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o��
�l�_�o�g�h�e�h�]�b�c�����\�d�e�x�q�Z�y���w�e�_�d�l�j�h�g�g�h�_���h�[�m�q�_�g�b�_�� 

- �\�g�_�^�j�_�g�b�y���d�h�e�e�_�d�l�b�\�g�u�o���i�j�h�_�d�l�h�\�� 
- �h�k�h�[�h�]�h���k�l�b�e�y���i�_�^�Z�]�h�]�b�q�_�k�d�h�c���^�_�y�l�_�e�v�g�h�k�l�b���i�j�_�i�h�^�Z�\�Z�l�_�e�y�� 
�A�^�_�k�v�� �\�Z�`�g�h�� �g�_�� �l�h�e�v�d�h�� �g�Z�e�b�q�b�_�� �k�i�h�k�h�[�g�h�k�l�_�c�� �b�� �l�Z�e�Z�g�l�Z���� �g�h�� �b�� �i�j�h�n�_�k�k�b�h�g�Z�e�b�a�f�� �b��

�f�Z�k�l�_�j�k�l�\�h�� �i�j�_�i�h�^�Z�\�Z�l�_�e�y���� �j�Z�[�h�l�Z�x�s�_�]�h�� �k�h�� �k�l�m�^�_�g�l�Z�f�b���� �H�g�� �^�h�e�`�_�g�� �h�^�h�[�j�y�l�v�� �\�u�[�h�j��
�i�j�h�n�_�k�k�b�b�� �k�l�m�^�_�g�l�h�\���� �Z�d�p�_�g�l�b�j�h�\�Z�l�v�� �\�g�b�f�Z�g�b�_�� �g�Z�� �k�m�s�_�k�l�\�_�g�g�u�o�� �i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�o��
�d�h�f�i�_�l�_�g�p�b�y�o���b �k�i�_�p�b�n�b�q�_�k�d�b�o���\�h�i�j�h�k�Z�o���b���k�Z�f���\�e�Z�^�_�l�v���i�j�h�n�_�k�k�b�h�g�Z�e�v�g�u�f�b���a�g�Z�g�b�y�f�b��
�\���k�n�_�j�_���^�_�y�l�_�e�v�g�h�k�l�v���[�m�^�m�s�b�o���k�i�_�p�b�Z�e�b�k�l�h�\�� 

�B�f�_�y�� �i�j�_�^�k�l�Z�\�e�_�g�b�y�� �h�� �l�h�f���� �q�l�h�� �[�m�^�_�l�� �k�h�k�l�Z�\�e�y�l�v�� �h�k�g�h�\�m�� �\�u�[�j�Z�g�g�h�c�� �i�j�h�n�_�k�k�b�b����
�k�l�m�^�_�g�l-�]�b�^�j�h�]�j�Z�n�� �j�Z�k�k�l�Z�\�e�y�_�l�� �Z�d�p�_�g�l�u�� �g�Z�� �b�a�m�q�_�g�b�_�� �i�j�b�h�j�b�l�_�l�g�u�o�� �^�b�k�p�b�i�e�b�g����
�<�g�m�l�j�_�g�g�_�c�� �f�h�l�b�\�Z�p�b�_�c�� �\�u�k�l�m�i�Z�_�l�� �`�_�e�Z�g�b�_�� �k�l�Z�l�v�� �\�u�k�h�d�h�d�\�Z�e�b�n�b�p�b�j�h�\�Z�g�g�u�f��
�k�i�_�p�b�Z�e�b�k�l�h�f�� �b�� �[�u�l�v�� �\�h�k�l�j�_�[�h�\�Z�g�g�u�f�� �g�Z�� �j�u�g�d�_�� �l�j�m�^�Z���� �i�h�k�d�h�e�v�d�m�� �\�� �g�Z�k�l�h�y�s�_�_�� �\�j�_�f�y��
�_�k�l�v�� �h�k�l�j�Z�y�� �g�_�h�[�o�h�^�b�f�h�k�l�v�� �\�� �\�u�k�h�d�h�d�\�Z�e�b�n�b�p�b�j�h�\�Z�g�g�u�o���� �d�h�f�i�_�l�_�g�l�g�u�o�� �]�b�^�j�h�]�j�Z�n�Z�o��
[2].  

�<�f�_�k�l�_�� �k�� �i�j�b�h�[�j�_�l�_�g�b�_�f�� �l�_�h�j�_�l�b�q�_�k�d�b�o�� �a�g�Z�g�b�c�� �h�q�_�g�v�� �\�Z�`�g�h�� �i�h�i�j�h�[�h�\�Z�l�v�� �k�\�h�b��
�k�b�e�u�� �g�Z�� �i�j�Z�d�l�b�d�_���� �h�k�g�h�\�g�h�c�� �a�Z�^�Z�q�_�c�� �d�h�l�h�j�h�c�� �y�\�e�y�_�l�k�y�� �n�h�j�f�b�j�h�\�Z�g�b�_�� �m�� �k�l�m�^�_�g�l�Z��
�i�j�h�n�_�k�k�b�h�g�Z�e�v�g�h�c �f�h�l�b�\�Z�p�b�b�����b�g�l�_�j�_�k�Z���d���[�m�^�m�s�_�c���i�j�h�n�_�k�k�b�b���� 

�H�^�g�Z�d�h���� �i�h�f�b�f�h�� �`�_�e�Z�g�b�y�� �i�h�e�m�q�_�g�b�y�� �f�Z�d�k�b�f�Z�e�v�g�h�c�� �i�j�b�[�u�e�b�� �h�l�� �\�u�i�h�e�g�y�_�f�h�c��
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In a modern dynamically developing world with the growth of external political and 
economic relations, due to the integration of the Russian educational system into the world 
educational system, much attention is paid to the study of foreign languages at all stages of 
education, and especially at higher educational institutions (from undergraduate to graduate 
levels). Potential employers expect University graduates to be able to communicate with their 
foreign partners and colleagues not only in their native language for professional purposes, 
but also using a foreign language in order to exchange experiences, to improve their skills, etc. 
It is not a secret that nowadays communication skills in a foreign language give a certain 
competitive advantage in a labor market. Undoubtedly, the ability to communicate in a 
foreign language has become a necessary personal and professional quality of every graduate. 

In accordance with the Exemplary Program of the Ministry of Education and Science of 
the Russian Federation, dated 2009, (hereinafter-the Program) for the course "Foreign 
language" for non �± linguistic universities and faculties the aim of foreign language training is 
stated as the integrated development of communicative, cognitive, information, socio-cultural, 
professional and cultural competencies of students. The main objective of the course is to 
increase the initial level of foreign language proficiency achieved at the previous stage of 
education, and to master the necessary and sufficient level of communicative competence for 
solving social and communicative tasks in various areas of everyday cultural, professional 
and scientific activities while communicating with foreign partners, as well as for further self-
education. 

Career-oriented training is an educational process based on the needs of future graduates 
in learning a foreign language according to the demands of their future specialty, which, in its 
turn, requires its study. This is the principal difference between a career-oriented approach 
and learning a foreign language for general educational purposes. At institutions of higher 
professional education this approach can be considered as the interrelation of psychological, 
general pedagogical, didactic aspects of interaction between professors and students, taking 
into account stude�Q�W�V�¶�� �D�E�L�O�L�W�L�H�V�� �D�Q�G�� �Q�H�H�G�V���� �D�L�P�H�G�� �D�W�� �W�K�H�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �W�K�H�� �H�G�X�F�D�W�L�R�Q�D�O��
syllabus, methods, forms and means of teaching, based on educational goals, future activities 
and professional qualities of future specialists. The purpose of such training is the formation 
of a professional foreign language communicative competence, which allows students to 
communicate professionally in various communicative situations. 

No doubt, the importance of teaching professional reading remains indisputable despite 
the great attention that is paid nowadays to oral speech as an object of foreign language 
training in a career-oriented approach. Firstly, reading offers a much wider channel of 
communication compared to oral speech, especially in the professional sphere; a specialist is 
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always able to find any necessary information needed in his work in various published 
sources in the shortest possible time. Secondly, according to physiology data, most people's 
visual channel of receiving information functions more effectively than the auditory channel, 
therefore, verbal units in a printed form are perceived and assimilated with greater efficiency 
and effectiveness. Thirdly, the process of teaching reading is somewhat easier than teaching 
speaking because written text is static while speaking is quite dynamic. The reader decides 
upon his reading speed, besides, he can read the text as many times as he needs. Taking into 
consideration all mentioned above, it is clear that reading, as a receptive form of verbal 
communication, is an independent type of speech activity, the aim being the ability to read 
technical literature in the original to get useful information. 

According to the Program the main goals in teaching reading are as follows: 
- the ability to understand the basic content of simple authentic socio-political, 

journalistic and pragmatic texts (information booklets, brochures / catalogs), popular science 
and scientific texts, blogs/websites; 

- detailed understanding of the socio-political, journalistic (media) texts, as well as of 
personal letters;  

- the ability to distinguish significant / requested data from pragmatic texts with 
references and of information and advertising nature. 

A certified specialist should know how to deal with various literature of different 
functional styles and genres in his professional life. It is important that the professional 
orientation in teaching reading should be expressed mainly in the thematic orientation of the 
texts based on the future specialty of students, as well as in the systematic (step-by-step) 
enlarging of the area where students can use this technical information. In addition, students 
improve their knowledge of a foreign language by reading profusely: they consolidate the 
material covered and assimilate reflexively frequent syntactic structures, language patterns, 
symbols and units. This will help students to process faster and better the information that is 
of particular interest to them. Finally, from the practical point of view, reading specific texts 
contributes to the development of oral skills. 

In conclusion, it is important to note that teaching technical reading in a career-oriented 
approach is the task of paramount importance, and, taking into consideration that very often 
�I�R�U�P�H�U���V�F�K�R�R�O���O�H�D�Y�H�U�V�����W�R�G�D�\�¶�V���I�U�H�V�K�P�H�Q�����K�D�Y�H���G�L�I�I�H�U�Hnt levels of a foreign language, we can 
say that this is a demanding job of both teachers and students. Unfortunately, the foreign 
�O�D�Q�J�X�D�J�H���H�[�D�P���U�H�V�X�O�W�V���D�W���W�K�H���H�Q�G���R�I���W�K�H�����Q�G���\�H�D�U�����%�D�F�K�H�O�R�U�¶�V���3�U�R�J�U�D�P�����P�D�N�H���L�W���F�O�H�D�U���W�K�D�W���R�Q�O�\��
those students who had a sufficient knowledge at school and who are strongly motivated at 
university and are eager to master a foreign language achieve good grades. However, this, 
nevertheless, does not indicate that it is impossible to teach students to read professional 
literature. Th�H���S�R�L�Q�W���L�V���W�H�D�F�K�L�Q�J���V�W�D�I�I���V�K�R�X�O�G���V�H�O�H�F�W���W�K�H���P�D�W�H�U�L�D�O���W�K�R�U�R�X�J�K�O�\���E�D�V�H�G���R�Q���O�H�D�U�Q�H�U�V�¶��
experience and knowledge (lexical, grammatical and professional). 
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The article covers three models of e-learning which include learning with web support, 
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We live in a very interesting era when everything in the world is changing quickly and 
rapidly. In a relatively short period of time, within five to seven years, we see incredible 
changes in all spheres of life and they are all based on information technologies and the 
Internet. Education being one of the many social spheres cannot stay away from the 
technology boom and integrates all technological innovations. Over the past 15-20 years, it 
has accumulated a solid experience of restructuring the traditional educational process under 
the influence of information technology and the interactive Internet. In contrast to the 
traditional system of educational process, which takes place mainly in the classroom, e-
learning or e-learning models emerge. They actively use Internet technologies both as a way 
of delivering educational material, and as a platform for educational interaction.  

The most common typology divides e-learning models into three types: 
�‡���O�H�D�U�Q�L�Q�J���Z�L�W�K���Z�H�E���V�X�S�S�R�U�W 
�‡���E�O�H�Q�G�H�G���O�H�D�U�Q�L�Q�J�� 
�‡���R�Q�O�L�Q�H���O�H�D�U�Q�L�Q�J���>���@�� 
The three models of e-learning that exist are differentiated by the ratio of time and 

distribution between the classroom and electronic components, as well as teaching strategies. 
Learning with web support is a model in which up to 30% of the time in the curriculum is 

devoted to the independent work of students in the electronic environment, including online 
consultations, formative assessment, doing tasks using Internet tools, followed by a 
discussion in the web. This model is also called a 'technologically saturated' model of training, 
because it implies a serious intensification of the traditional educational process through the 
use of materials from the Internet, MOOC in particular.  

The next model is blended learning. It is a model built on the basis of integration and 
complementary technologies of traditional and e-learning. Learning in the electronic 
environment can occupy up to 80% of the time allocated for covering the curriculum. This 
model assumes the replacement of a part of traditional training classes by various types of 
learning interaction in the electronic environment. As a result, there is a reduction in 
classroom activities due to their systematic substitution with various types of student 
interaction both with the material, with the teacher, and, most importantly, with other students 
in the electronic environment. The electronic learning environment for the course - the e-
course - is becoming a key component of the learning process, since a well-designed e-course 
for blended learning is not only a storage of learning materials, but a means of organization 
and maintenance of educational process [3]. 

Finally, a model of exclusively electronic, or online learning, is a model in which 90-100% 
of the learning process is carried out in the electronic environment.  
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When teaching with web support, the use of the electronic educational environment is 
�O�L�P�L�W�H�G�� �W�R�� �R�U�J�D�Q�L�]�L�Q�J�� �V�W�X�G�H�Q�W�V�¶�� �L�Q�Gividual work, the classroom component remaining 
unchanged, i.e. the number of academic hours in the classroom remains the same. The 
increase in the intensity of the educational process is achieved by the additional involvement 
of the student in the educational process on the basis of an e-course by means of the so-called 
�P�D�Q�D�J�H�G�� �V�W�X�G�H�Q�W�V�¶�� �L�Q�G�L�Y�L�G�X�D�O�� �Z�R�U�N���� �%�\�� �S�U�R�Y�L�G�L�Q�J�� �D�� �V�H�W�� �R�I�� �L�Q�V�W�U�X�F�W�L�R�Q�V���� �W�K�H�� �X�V�H�� �R�I�� �D��
notification system and time tracking, the possibility of self-testing and interactive interaction 
with o�W�K�H�U�� �V�W�X�G�H�Q�W�V���� �W�K�H�� �V�W�X�G�H�Q�W�V�¶�� �L�Q�G�L�Y�L�G�X�D�O�� �Z�R�U�N�� �S�U�R�F�H�V�V�� �E�H�F�R�P�H�V�� �W�U�D�Q�V�S�D�U�H�Q�W���� �R�E�V�H�U�Y�D�E�O�H����
and therefore controlled from the position of intensity and quality [2].  

The key principle of the blended learning model is the reduction of the classroom 
workload. It becomes possible due to establishing effective interaction with students in the 
electronic environment. For the model of blended learning the learning process is specially 
redesigned. This type of design identifies activities that are transferred to the electronic 
environment, not only without doing any harm, but even with the increase in quality and 
intensity of training. For example, it is common to transfer some reproductive activities to an 
e-course (every year repeated lectures, seminars in form of different discussions, etc.). 

In the exclusively electronic, or online-learning model, the entire learning process is 
transferred to the electronic environment. To ensure quality, the online course is specially 
designed to provide all types of student interaction - not only with the material, but also the 
teacher, and especially with other students.  

All three models are being actively developed in Russian education and are approved as 
basis for providing e-learning in many educational organizations. For each model, the 
potential of opportunities has been analyzed and the zones of the most favorable application 
in the educational process have been identified. With the emergence of MOOC (Massive 
Open Online Courses), the development of e-learning is gaining new impetus, the e-learning 
models are also gaining new momentum. On their basis, MOOC integration models in 
teaching courses are emerging. The analysis of the experience of using MOOCs by 
universities allows to distinguish models that are completely correlated with the general logic 
of the e-learning models. To date, the following models of integrating MOOCs into the 
educational process have been identified and described.  

Model 1. Using MOOCs as an additional material that fits perfectly into the model of 
web support. The key idea of the model is the word 'intensification.' [2] Indeed, it provides an 
intensification of the student's independent work by attracting materials and, most importantly, 
training opportunities of the MOOC. It is used in addition to the main full-time educational 
process.  

The following two models relate to blended learning:  
Model 2. Blended learning using parts of a MOOC 
Model 3. Blended learning based on a MOOC.  
The key idea of blended learning is 'optimization'. Both models are aimed at restructuring 

the traditional training process, leading to a reduction in the classroom hours due to the 
increased amount of activities in the MOOC. If in the first blended model, individual 
elements or parts of the MOOC are embedded and only partly modify the full-time 
educational process, without affecting the final certification, in the second model the learning 
process begins to be built around the MOOC as a nuclear zone, it seems to become an 
auxiliary element that ensures the effectiveness of training, including the final certification 
being held directly in the MOOC [1].  

 Model 4. Finally, the model of total e-learning using a MOOC. Using MOOC as a 
medium for self-learning allows in some cases to completely withdraw the educational 
process beyond the classroom to a MOOC, entrusting it with even the final certification for 
the course. This model can be implemented with a small tutoring support, or completely 
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leaves to the discretion of the student, who is allowed not to take the course in the traditional 
full -time format, but only to present the results of his studies on the MOOC platform. The key 
idea of this model is the one of 'academic freedom'.  

To sum up, there exist different ways of making the most out of electronic environment. 
Depending on the aim teachers and educators can choose between three different models of 
learning: learning with web support, blended learning and online learning. Massive Open 
Online Courses, which are emerging these days, can also be integrated into the educational 
process on the basis of the e-�O�H�D�U�Q�L�Q�J�� �P�R�G�H�O�V���� �7�K�H�\�� �F�D�Q�� �E�H�� �X�V�H�G�� �W�R�� �R�U�J�D�Q�L�]�H�� �V�W�X�G�H�Q�W�V�¶��
individual work, to substitute classroom hours and to be a completely independent courses as 
a medium for self-learning. All these models have specific features both in organizational 
approaches from the teacher and educational organization, and in pedagogical implementation.  

 
References 
 

2. �$�Q�W�R�Q�L�D�� �%�U�D�O�L�ü���� �%�O�D�å�H�Q�N�D�� �'�L�Y�M�D�N���� �,�Q�W�H�J�U�D�W�L�Q�J�� �0�2�2�&�V�� �L�Q�� �W�U�D�G�L�W�L�R�Q�D�O�O�\�� �W�D�X�J�K�W�� �F�R�X�U�V�H�V����
achieving learning outcomes with blended learning. URL: 
https://link.springer.com/article/10.1186/s41239-017-0085-7 (�^�Z�l�Z �h�[�j�Z�s�_�g�b�y: 
15.06.2018) 

3. �:�k�k�h�p�b�Z�p�b�y�� �©�G�Z�p�b�h�g�Z�e�v�g�Z�y�� �i�e�Z�l�n�h�j�f�Z�� �h�l�d�j�u�l�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y�ª���� �:�g�Z�e�b�a��
�i�h�l�j�_�[�g�h�k�l�_�c���\�m�a�h�\���b���h�i�u�l�Z���\�d�e�x�q�_�g�b�y���h�l�d�j�u�l�u�o���h�g�e�Z�c�g-�d�m�j�k�h�\���\���m�q�_�[�g�u�_���i�e�Z�g�u����
URL: 
https://openedu.ru/media/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_
%D0%BF%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%BD%D0%BE%D1%
81%D1%82%D0%B5%D0%B9_%D0%B8_%D0%BE%D0%BF%D1%8B%D1%82%D
0%B0_%D0%B2%D0%BA%D0%BB%D1%8E%D1%87%D0%B5%D0%BD%D0%B8
%D1%8F.pdf ���^�Z�l�Z���h�[�j�Z�s�_�g�b�y�������������������������� 

4. �@�b�]�Z�e�h�\�Z�� �:���<���� �©�I�_�j�_�\�_�j�g�m�l�h�_�� �h�[�m�q�_�g�b�_�ª�� �d�Z�d�� �h�^�g�Z�� �b�a�� �g�h�\�u�o�� �f�h�^�_�e�_�c�� �h�[�m�q�_�g�b�y�� �b��
�h�k�h�[�_�g�g�h�k�l�b�� �f�h�l�b�\�Z�p�b�b�� �k�l�m�^�_�g�l�h�\�� �i�j�b�� �_�]�h�� �b�k�i�h�e�v�a�h�\�Z�g�b�b���� ���k�l�Z�l�v�y���� �G�Z�m�d�Z����
�h�[�j�Z�a�h�\�Z�g�b�_���b���^�m�o�h�\�g�h�k�l�v���\���d�h�g�l�_�d�k�l�_���d�h�g�p�_�i�p�b�b���m�k�l�h�c�q�b�\�h�]�h���j�Z�a�\�b�l�b�y�����f�Z�l�_�j�b�Z�e�u��
�\�k�_�j�h�k�k�b�c�k�d�h�c�� �g�Z�m�q�g�h-�i�j�Z�d�l�b�q�_�k�d�h�c�� �d�h�g�n�_�j�_�g�p�b�b�� �������± ������ �g�h�y�[�j�y�� ���������� �]������ ���� �\�� ���� �q����
�Q�����������i�h�^���h�[�s�����j�_�^�����F�����D�����I�_�l�j�h�\�Z�����± �M�o�l�Z�������M�=�L�M�����������������± �K��������-255 

�‹��Zhigalova A.V., 2018  
 

  



153 
 

�M�>�D����������������-5 
�H�j�]�Z�g�b�a�Z�p�b�y���m�k�e�h�\�b�c���h�[�j�Z�a�h�\�Z�g�b�y���^�_�l�_�c���k���J�:�K 

 
�A�Z�b�d�Z���?���K�� 

 
�K�l�m�^�_�g�l�d�Z���k�h�p�b�Z�e�v�g�h-�i�k�b�o�h�e�h�]�b�q�_�k�d�h�]�h���n�Z�d�m�e�v�l�_�l�Z �N�=�;�H�M���<�H���:�=�I�M���]�����:�j�f�Z�\�b�j 

 
�G�Z�m�q�g�u�c�� �j�m�d�h�\�h�^�b�l�_�e�v��- �E�_�[�_�^�_�g�d�h�� �B���X�����d�Z�g�^�b�^�Z�l�� �i�_�^�Z�]�h�]�b�q�_�k�d�b�o�� �g�Z�m�d���� �^�h�p�_�g�l 
�N�=�;�H�M�� �<�H�� �:�j�f�Z�\�b�j�k�d�b�c���=�h�k�m�^�Z�j�k�l�\�_�g�g�u�c�� �I�_�^�Z�]�h�]�b�q�_�k�d�b�c�� �M�g�b�\�_�j�k�b�l�_�l  
 �]�����:�j�f�Z�\�b�j 
 
 �<�� �^�Z�g�g�h�c�� �k�l�Z�l�v�_�� �h�k�h�[�h�_�� �\�g�b�f�Z�g�b�_�� �h�l�\�_�^�_�g�h�� �h�k�h�[�u�f�� �^�_�l�y�f�� �k�� �g�Z�j�m�r�_�g�b�y�f�b��
�w�f�h�p�b�h�g�Z�e�v�g�h-�\�h�e�_�\�h�c�� �k�n�_�j�u�� �b�� �i�h�\�_�^�_�g�b�y���� �<�Z�`�g�h�_�� �a�g�Z�q�_�g�b�_�� �i�j�b�� �h�[�m�q�_�g�b�b�� �^�Z�g�g�h�c��
�d�Z�l�_�]�h�j�b�b�� �^�_�l�_�c�� �m�^�_�e�y�_�l�k�y�� �m�k�e�h�\�b�y�f�� �h�[�j�Z�a�h�\�Z�g�b�y���� �i�h�l�h�f�m �d�Z�d�� �w�l�h�� �y�\�e�y�_�l�k�y��
�h�k�g�h�\�h�i�h�e�Z�]�Z�x�s�b�f���l�j�_�[�h�\�Z�g�b�_�f���d���i�j�h�p�_�k�k�m���h�[�m�q�_�g�b�y�� 
 
�D�e�x�q�_�\�u�_�� �k�e�h�\�Z���� �i�h�\�_�^�_�g�b�_���� �J�:�K���� �h�[�m�q�_�g�b�_���� �^�b�a�h�g�l�h�]�_�g�_�a���� �w�f�h�p�b�h�g�Z�e�v�g�u�c�� �d�h�g�l�Z�d�l����
�i�_�^�Z�]�h�]�b�q�_�k�d�b�c���k�h�k�l�Z�\�����f�Z�l�_�j�b�Z�e�v�g�h-�l�_�o�g�b�q�_�k�d�Z�y���[�Z�a�Z. 
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�i�h�^�q�_�j�d�b�\�Z�e���� �q�l�h�� �w�f�h�p�b�h�g�Z�e�v�g�Z�y�� �k�l�h�j�h�g�Z�� �e�b�q�g�h�k�l�b�� �b�f�_�_�l�� �g�_�� �f�_�g�_�_�� �\�Z�`�g�h�_�� �a�g�Z�q�_�g�b�_����
�q�_�f���^�j�m�]�b�_���k�l�h�j�h�g�u�����b���k�h�k�l�Z�\�e�y�_�l���i�j�_�^�f�_�l���b���a�Z�[�h�l�m���\�h�k�i�b�l�Z�g�b�y���\���l�Z�d�h�c���`�_���f�_�j�_�����d�Z�d���m�f��
�b���\�h�e�y��  

�:�m�l�b�a�f���i�j�h�y�\�e�y�_�l�k�y���d�Z�d���h�l�]�h�j�h�`�_�g�g�h�k�l�v���h�l���f�b�j�Z�����h�l�k�m�l�k�l�\�b�_���b�e�b���i�Z�j�Z�^�h�d�k�Z�e�v�g�h�k�l�v��
�j�_�Z�d�p�b�c���g�Z���\�g�_�r�g�_�_���\�h�a�^�_�c�k�l�\�b�_�����i�Z�k�k�b�\�g�h�k�l�v���b���k�\�_�j�o�j�Z�g�b�f�h�k�l�v���\���d�h�g�l�Z�d�l�_���k�h���k�j�_�^�h�c����
�H�k�h�[�_�g�g�h�k�l�b�� �Z�m�l�b�q�g�u�o�� �^�_�l�_�c�� �h�i�b�k�Z�g�u�� �\�� �j�Z�[�h�l�Z�o�� �h�l�_�q�_�k�l�\�_�g�g�u�o�� �m�q�_�g�u�o�� �D���� �K����
�E�_�[�_�^�b�g�k�d�h�c�����<�����?�����D�h�]�Z�g�Z�����H�����K�����G�b�d�h�e�v�k�d�h�c���b���^�j�m�]�b�_�����<���J�h�k�k�b�b���^�h������-�o���]�h�^�h�\���������\�_�d�Z��
�^�_�l�b�� �k�� �^�b�Z�]�g�h�a�h�f�� �Z�m�l�b�a�f�� �h�[�m�q�Z�e�b�k�v�� �g�Z�� �^�h�f�m�� �b�e�b���� �\�� �e�m�q�r�_�f�� �k�e�m�q�Z�_���� �\�� �d�h�j�j�_�d�p�b�h�g�g�u�o��
�r�d�h�e�Z�o���>���@�� �K�� �g�Z�q�Z�e�Z�� ������ �\�_�d�Z�� �[�u�e�Z�� �\�g�_�^�j�_�g�Z�� �k�b�k�l�_�f�Z�� �b�g�d�e�x�a�b�\�g�h�]�h�� �h�[�j�Z�a�h�\�Z�g�b�y����
�d�h�l�h�j�Z�y�� �i�h�a�\�h�e�y�_�l�� �j�_�[�_�g�d�m�� �[�h�e�_�_�� �i�h�e�g�h�p�_�g�g�h�� �q�m�\�k�l�\�h�\�Z�l�v�� �k�_�[�y�� �\�� �k�h�p�b�m�f�_���� �G�h�� �\�Z�`�g�h��
�h�l�f�_�l�b�l�v���� �q�l�h�� �b�g�d�e�x�a�b�\�g�h�_�� �h�[�j�Z�a�h�\�Z�g�b�_�� �h�k�m�s�_�k�l�\�e�y�_�l�k�y�� �g�_�� �[�_�a�� �h�k�h�[�u�o�� �f�Z�l�_�j�b�Z�e�v�g�u�o��
�a�Z�l�j�Z�l�����g�_���[�_�a���k�h�a�^�Z�g�b�y���k�i�_�p�b�Z�e�v�g�u�o���m�k�e�h�\�b�c���h�[�m�q�_�g�b�y�� 

�K�h�a�^�Z�g�b�_�� �k�i�_�p�b�Z�e�v�g�u�o�� �m�k�e�h�\�b�c���� �g�Z�i�j�b�f�_�j���� �l�Z�d�b�o�� �d�Z�d���� �j�_�k�m�j�k�g�u�_�� �d�e�Z�k�k�u�� ���w�l�h��
�k�i�_�p�b�Z�e�v�g�h���k�h�a�^�Z�g�g�u�c���d�e�Z�k�k���^�e�y���^�_�l�_�c���k���J�:�K�����]�^�_���i�j�h�\�h�^�y�l�k�y���a�Z�g�y�l�b�y���i�h���k�i�_�p�b�Z�e�v�g�h�c��
�i�j�h�]�j�Z�f�f�_���� �d�h�l�h�j�Z�y�� �j�Z�a�j�Z�[�h�l�Z�g�Z�� �k�� �m�q�_�l�h�f�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�o�� �h�k�h�[�_�g�g�h�k�l�_�c�� �^�_�l�_�c������
�Z�^�Z�i�l�b�j�h�\�Z�g�g�u�_�� �i�j�h�]�j�Z�f�f�u���� �i�h�f�h�s�v�� �l�v�x�l�h�j�h�\���� �<�� �w�l�b�o�� �m�q�j�_�`�^�_�g�b�y�o�� �i�j�b�k�m�l�k�l�\�b�_��
�g�h�j�f�Z�e�v�g�h�� �j�Z�a�\�b�\�Z�x�s�b�o�k�y�� �^�_�l�_�c�� �\�� �d�Z�q�_�k�l�\�_�� �f�h�^�_�e�b�� �^�e�y�� �i�h�^�j�Z�`�Z�g�b�y�� �b�� �k�j�_�^�u�� �^�e�y��
�h�[�s�_�g�b�y���i�h�f�h�]�Z�_�l���j�_�[�_�g�d�m���k���j�Z�k�k�l�j�h�c�k�l�\�h�f���Z�m�l�b�k�l�b�q�_�k�d�h�]�h���k�i�_�d�l�j�Z���[�h�e�_�_���m�k�i�_�r�g�u�f���\��
�h�k�\�h�_�g�b�b�� �r�d�h�e�v�g�h�c�� �i�j�h�]�j�Z�f�f�u���� �k�i�h�k�h�[�k�l�\�m�_�l�� �n�h�j�f�b�j�h�\�Z�g�b�x�� �d�h�f�f�m�g�b�d�Z�l�b�\�g�h�]�h��
�i�h�\�_�^�_�g�b�y���� �j�Z�k�r�b�j�_�g�b�x�� �`�b�a�g�_�g�g�h�]�h�� �h�i�u�l�Z�� �b�� �e�m�q�r�_�c�� �k�h�p�b�Z�e�b�a�Z�p�b�b���� �H�j�]�Z�g�b�a�Z�p�b�y��
�h�[�m�q�_�g�b�y�� �^�_�l�_�c�� �k�� �J�:�K�� �\�� �j�_�k�m�j�k�g�u�o�� �d�e�Z�k�k�Z�o�� �h�k�m�s�_�k�l�\�e�y�_�l�� �k�i�_�p�b�Z�e�b�k�l�� �i�h�� �h�j�]�Z�g�b�a�Z�p�b�b��
�j�Z�[�h�l�u�� �k�� �m�q�_�g�b�d�Z�f�b�� �k�� �J�:�K�� �\�� �r�d�h�e�_���� �a�Z�q�Z�k�l�m�x�� �k�i�_�p�b�Z�e�b�k�l�h�f�� �y�\�e�y�_�l�k�y�� �m�q�b�l�_�e�v-
�^�_�n�_�d�l�h�e�h�]�� �M�q�b�l�_�e�v�� �j�_�k�m�j�k�g�h�]�h�� �d�e�Z�k�k�Z�� �\�� �k�h�l�j�m�^�g�b�q�_�k�l�\�_�� �k�� �m�q�b�l�_�e�y�f�b��
�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o�� �d�e�Z�k�k�h�\�� �i�j�b�� �k�h�k�l�Z�\�e�_�g�b�b�� �i�j�h�]�j�Z�f�f�u�� �^�h�e�`�_�g�� �h�i�j�_�^�_�e�b�l�v���� �d�Z�d�b�_��
�a�g�Z�g�b�y���� �m�f�_�g�b�y�� �b�� �g�Z�\�u�d�b�� �y�\�e�y�x�l�k�y�� �g�Z�b�[�h�e�_�_�� �i�j�b�h�j�b�l�_�l�g�u�f�b�� �^�e�y�� �^�Z�g�g�h�]�h�� �m�q�_�g�b�d�Z�� �b�� �\��
�d�Z�d�h�f�� �n�h�j�f�Z�l�_�� �b�o�� �m�k�\�h�_�g�b�_�� �[�m�^�_�l�� �g�Z�b�[�h�e�_�_�� �w�n�n�_�d�l�b�\�g�u�f���� �i�j�b�� �b�g�^�b�\�b�^�m�Z�e�v�g�u�o��
�n�h�j�f�Z�o���j�Z�[�h�l�u���� �\�� �j�_�k�m�j�k�g�h�f�� �d�e�Z�k�k�_���b�e�b���\�� �h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�h�f�� �d�e�Z�k�k�_���� �Z���l�Z�d�`�_���d�Z�d�b�_��
�f�Z�l�_�j�b�Z�e�u�����f�_�l�h�^�u���b���i�j�b�_�f�u���^�h�e�`�g�u���[�u�l�v���b�k�i�h�e�v�a�h�\�Z�g�u���i�j�b���_�]�h���h�[�m�q�_�g�b�b���>���@ 

�>�_�l�b�� �k�� �j�Z�k�k�l�j�h�c�k�l�\�Z�f�b�� �Z�m�l�b�k�l�b�q�_�k�d�h�]�h�� �k�i�_�d�l�j�Z�� �b�f�_�x�l�� �g�_�d�h�l�h�j�u�_�� �k�i�_�p�b�n�b�q�_�k�d�b�_��
�h�k�h�[�_�g�g�h�k�l�b���� �\�� �q�Z�k�l�g�h�k�l�b �g�Z�j�m�r�_�g�b�_�� �k�h�p�b�Z�e�v�g�u�o�� �d�h�g�l�Z�d�l�h�\�� �b�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�c����
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�h�]�j�Z�g�b�q�_�g�g�u�_���b�g�l�_�j�_�k�u���b���h�k�h�[�_�g�g�h�k�l�b���b�]�j�u���� �k�d�e�h�g�g�h�k�l�v���d���i�h�\�l�h�j�y�x�s�b�f�k�y���^�_�c�k�l�\�b�y�f��
(�k�l�_�j�_�h�l�b�i�b�y�f������ �g�Z�j�m�r�_�g�b�y�� �\�_�j�[�Z�e�v�g�h�]�h�� �h�[�s�_�g�b�y���� �j�Z�k�k�l�j�h�c�k�l�\�Z�� �b�g�l�_�e�e�_�d�l�m�Z�e�v�g�h�c��
�k�n�_�j�u�����g�Z�j�m�r�_�g�g�h�_���q�m�\�k�l�\�h���k�Z�f�h�k�h�o�j�Z�g�_�g�b�y�����h�k�h�[�_�g�g�h�k�l�b���i�h�o�h�^�d�b���b���^�\�b�`�_�g�b�c���>���@ 

�M�q�b�l�u�\�Z�y�� �l�Z�d�h�c�� �f�g�h�]�h�q�b�k�e�_�g�g�u�c�� �g�Z�[�h�j�� �k�i�_�p�b�n�b�q�_�k�d�b�o�� �h�k�h�[�_�g�g�h�k�l�_�c�� �j�_�[�_�g�d�Z����
�\�Z�`�g�h���� �q�l�h�[�u�� �d�h�g�l�b�g�]�_�g�l�� �i�_�^�Z�]�h�]�h�\���� �[�u�e�� �i�h�^�h�[�j�Z�g�� �l�Z�d���� �q�l�h�[�u�� �j�_�Z�e�b�a�h�\�u�\�Z�e�b�k�v��
�i�j�h�p�_�k�k�u�� �h�[�m�q�_�g�b�y�� �l�Z�d�b�o�� �^�_�l�_�c���� �I�_�^�Z�]�h�]�b�q�_�k�d�b�c�� �k�h�k�l�Z�\�� �f�h�`�_�l�� �[�u�l�v�� �i�j�_�^�k�l�Z�\�e�_�g��
�m�q�b�l�_�e�y�f�b-�i�j�_�^�f�_�l�g�b�d�Z�f�b���� �i�_�^�Z�]�h�]�Z�f�b-�i�k�b�o�h�e�h�]�Z�f�b���� �m�q�b�l�_�e�y�f�b-�e�h�]�h�i�_�^�Z�f�b����
�m�q�b�l�_�e�y�f�b-�^�_�n�_�d�l�h�e�h�]�Z�f�b���� �k�h�p�b�Z�e�v�g�u�f�� �i�_�^�Z�]�h�]�h�f���� �i�_�^�Z�]�h�]�Z�f�b�� �^�h�i�h�e�g�b�l�_�e�v�g�h��
�h�[�j�Z�a�h�\�Z�g�b�y���� �g�h�� �i�j�b�k�m�l�k�l�\�b�_�� �l�Z�d�b�o�� �k�i�_�p�b�Z�e�b�k�l�h�\�� �g�_�� �y�\�e�y�_�l�k�y�� �h�[�y�a�Z�l�_�e�v�g�u�f�� �m�k�e�h�\�b�_�f��
�i�j�b�� �h�j�]�Z�g�b�a�Z�p�b�b�� �h�[�m�q�_�g�b�y�� �^�_�l�_�c�� �k�� �w�f�h�p�b�h�g�Z�e�v�g�h-�\�h�e�_�\�u�f�b�� �g�Z�j�m�r�_�g�b�y�f�b�� �\��
�h�[�s�_�h�[�j�Z�a�h�\�Z�l�_�e�v�g�u�o���m�q�j�_�`�^�_�g�b�y�o���>���@ 

�>�e�y�� �g�Z�q�Z�e�Z�� �h�[�m�q�_�g�b�y�� �j�_�[�_�g�d�Z�� �k�� �j�Z�k�k�l�j�h�c�k�l�\�Z�f�b�� �Z�m�l�b�k�l�b�q�_�k�d�h�]�h�� �k�i�_�d�l�j�Z��
�g�_�h�[�o�h�^�b�f�h�� �m�k�l�Z�g�h�\�e�_�g�b�_�� �w�f�h�p�b�h�g�Z�e�v�g�h�]�h�� �d�h�g�l�Z�d�l�Z���� �_�k�e�b�� �i�h�y�\�b�e�b�k�v�� �w�f�h�p�b�h�g�Z�e�v�g�h��
�g�Z�k�u�s�_�g�g�u�_�� �n�h�j�f�u�� �d�h�g�l�Z�d�l�Z�� �k�� �g�b�f�� �\�� �o�h�^�_�� �b�]�j�u���� �\�� �i�j�h�p�_�k�k�_�� �j�b�k�h�\�Z�g�b�y���� �q�l�_�g�b�b���� �_�k�e�b��
�w�l�b���m�k�b�e�b�y���i�_�^�Z�]�h�]�Z���i�h�^�^�_�j�`�b�\�Z�x�l���j�h�^�b�l�_�e�b�����i�j�h�\�h�^�y���g�_�h�[�o�h�^�b�f�u�_���a�Z�g�y�l�b�y�����l�h���f�h�`�g�h��
�i�j�b�k�l�m�i�Z�l�v�� �d�� �j�Z�a�\�b�l�b�x�� �g�Z�\�u�d�h�\�� �\�a�Z�b�f�h�^�_�c�k�l�\�b�y�� �j�_�[�_�g�d�Z�� �b�� �\�a�j�h�k�e�h�]�h�� �\�� �[�h�e�_�_��
�n�h�j�f�Z�e�v�g�h�c���� �m�q�_�[�g�h�c�� �k�b�l�m�Z�p�b�b���� �G�h���� �_�s�z�� �\�Z�`�g�u�f�� �m�k�e�h�\�b�_�f�� �y�\�e�y�_�l�k�y�� �l�h���� �q�l�h��
�g�_�h�[�o�h�^�b�f�h�� �g�Z�e�b�q�b�_�� �i�j�Z�\�b�e�v�g�h�� �h�j�]�Z�g�b�a�h�\�Z�g�g�h�]�h�� �f�_�k�l�Z�� �^�e�y�� �h�[�m�q�_�g�b�y�� �j�_�[�_�g�d�Z���� �q�l�h�[�u��
�j�_�[�_�g�d�m�� �g�b�q�_�]�h�� �g�_�� �f�_�r�Z�e�h�� ���f�_�k�l�h�� �^�e�y�� �a�Z�g�y�l�b�c�� �^�h�e�`�g�h�� �[�u�l�v�� �h�j�]�Z�g�b�a�h�\�Z�g�h�� �l�Z�d���� �q�l�h�[�u��
�g�b�q�l�h�� �g�_�� �h�l�\�e�_�d�Z�e�h�� �j�_�[�_�g�d�Z���� �q�l�h�[�u�� �_�]�h�� �a�j�b�l�_�e�v�g�h�_�� �i�h�e�_�� �[�u�e�h�� �f�Z�d�k�b�f�Z�e�v�g�h��
�h�j�]�Z�g�b�a�h�\�Z�g�h�������a�Z�g�y�l�b�y���i�j�h�\�h�^�b�e�b�k�v���\���k�l�j�h�]�h���h�i�j�_�^�_�e�z�g�g�h�f���f�_�k�l�_���b���`�_�e�Z�l�_�e�v�g�h���\���h�^�g�h��
�b���l�h�`�_���\�j�_�f�y�����>���@ 

�G�Z�j�y�^�m�� �k�� �g�Z�e�b�q�b�_�f�� �i�_�^�Z�]�h�]�b�q�_�k�d�h�]�h�� �k�h�k�l�Z�\�Z���� �\�Z�`�g�h�� �m�q�b�l�u�\�Z�l�v�� �b�� �g�Z�e�b�q�b�_��
�f�Z�l�_�j�b�Z�e�v�g�h-�l�_�o�g�b�q�_�k�d�h�c�� �[�Z�a�u���� �g�Z�i�j�b�f�_�j���� �h�j�]�Z�g�b�a�Z�p�b�b�� �i�j�h�k�l�j�Z�g�k�l�\�Z���� �\�� �d�h�l�h�j�h�f��
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�k�b�k�l�_�f�u�����f�h�q�_�i�h�e�h�\�h�c�����i�b�s�_�\�Z�j�b�l�_�e�v�g�h�c���k�b�k�l�_�f���b���^�j�� 

�<�� �l�Z�[�e�b�p�_�� ���� �i�j�b�\�_�^�_�g�u�� �i�j�b�f�_�j�g�u�_�� �i�h�d�Z�a�Z�g�b�y�� �b�� �i�j�h�l�b�\�h�i�h�d�Z�a�Z�g�b�y�� �i�j�b�� �a�Z�g�y�l�b�y�o��
�n�b�a�b�q�_�k�d�h�c�� �d�m�e�v�l�m�j�h�c���k�h�� �k�l�m�^�_�g�l�Z�f�b���� �d�h�l�h�j�u�_�� �b�f�_�x�l�� �h�l�d�e�h�g�_�g�b�y�� �\�� �k�h�k�l�h�y�g�b�b��
�a�^�h�j�h�\�v�y [1-5]. 

�L�Z�[�e�b�p�Z����. �I �h�d�Z�a�Z�g�b�y���b���i�j�h�l�b�\�h�i�h�d�Z�a�Z�g�b�y���i�j�b���a�Z�g�y�l�b�y�o���n�b�a�b�q�_�k�d�h�c���d�m�e�v�l�m�j�h�c�� 
�A�Z�[�h�e�_�\�Z�g�b�_ �I�h�d�Z�a�Z�g�b�y �I�j�h�l�b�\�h�i�h�d�Z�a�Z�g�b�y 

�K�?�J�>�?�Q�G�H-�K�H�K�M�>�B�K�L�:�Y �K�B�K�L�?�F�: 

�<�_�]�_�l�h�k�h�k�m�^�b�k�l�Z�y��
�^�b�k�l�h�g�b�y�����<�K�>�� 

�>�h�a�b�j�h�\�Z�g�g�Z�y �o�h�^�v�[�Z����
�h�a�^�h�j�h�\�b�l�_�e�v�g�u�c�� �[�_�]����
�i�e�Z�\�Z�g�b�_���� �o�h�^�v�[�Z�� �g�Z�� �e�u�`�Z�o����
�\�_�e�h�k�b�i�_�^�g�u�_�� �i�j�h�]�m�e�d�b����
�j�Z�k�l�y�`�d�Z���� 

�M�i�j�Z�`�g�_�g�b�y���� �\�u�a�u�\�Z�x�s�b�_��
�a�Z�^�_�j�`�d�m�� �^�u�o�Z�g�b�y���� �j�_�a�d�b�_��
�b�a�f�_�g�_�g�b�y�� �g�Z�i�j�Z�\�e�_�g�b�y��
�^�\�b�`�_�g�b�y�� �]�h�e�h�\�u�� �b��
�l�m�e�h�\�b�s�Z���� �k�b�e�h�\�u�_��
�m�i�j�Z�`�g�_�g�b�y�� 

�=�b�i�h�l�h�g�b�q�_�k�d�Z�y��
�[�h�e�_�a�g�v 

�>�u�o�Z�l�_�e�v�g�u�_ 
�m�i�j�Z�`�g�_�g�b�y�� �^�h�a�b�j�h�\�Z�g�g�Z�y��
�o�h�^�v�[�Z�� �m�i�j�Z�`�g�_�g�b�y �g�Z��
�l�j�_�g�Z�`�_�j�Z�o�� �[�_�]�� �i�e�Z�\�Z�g�b�_����
�k�i�h�j�l�b�\�g�u�_�� �b�� �i�h�^�\�b�`�g�u�_��
�b�]�j�u�� 

�M�i�j�Z�`�g�_�g�b�y �k �a�Z�^�_�j�`�d�h�c��
�^�u�o�Z�g�b�y���� �g�Z�l�m�`�b�\�Z�g�b�_�f���� �k��
�j�_�a�d�b�f���m�k�d�h�j�_�g�b�_�f���l�_�f�i�Z�� 

�I�h�j�h�d�b���k�_�j�^�p�Z �>�u�o�Z�l�_�e�v�g�u�_�� �m�i�j�Z�`�g�_�g�b�y�� �k��
�i�h�\�h�j�h�l�Z�f�b��
�l�m�e�h�\�b�s�Z�� �^�h�a�b�j�h�\�Z�g�g�u�_��
�o�h�^�v�[�Z�� �b�� �i�h�^�t�_�f�� �i�h��
�e�_�k�l�g�b�p�_���� �\�_�e�h�k�b�i�_�^�g�u�_��
�i�j�h�]�m�e�d�b�� 

�M�i�j�Z�`�g�_�g�b�y�� �k�\�y�a�Z�g�g�u�_ �k��
�m�k�b�e�b�_�f�� �g�Z�l�m�`�b�\�Z�g�b�_�f����
�g�h�r�_�g�b�_�f �l�y�`�_�k�l�b�� �i�j�u�`�d�b����
�f�_�l�Z�g�b�y���� 

�B�r�_�f�b�q�_�k�d�Z�y�� �[�h�e�_�a�g�v��
�k�_�j�^�p�Z 

�P�b�d�e�b�q�_�k�d�b�_�� �\�b�^�u��
�n�b�a�b�q�_�k�d�b�o�� �m�i�j�Z�`�g�_�g�b�c��
���o�h�^�v�[�Z���� �i�e�Z�\�Z�g�b�_����
�f�_�^�e�_�g�g�u�c�� �[�_�]���� �_�a�^�Z�� �g�Z��
�\�_�e�h�k�b�i�_�^�_���b �^�j���� 

�K�b�e�h�\�u�_ �m�i�j�Z�`�g�_�g�b�y����
�i�h�^�l�y�]�b�\�Z�g�b�y �g�Z �j�m�d�Z�o����
�g�Z�l�m�`�b�\�Z�g�b�y�� 

�<�Z�j�b�d�h�a�g�h�_��
�j�Z�k�r�b�j�_�g�b�_���\�_�g 

�M�i�j�Z�`�g�_�g�b�y �k �i�j�_�^�f�_�l�Z�f�b��
���]�b�f�g�Z�k�l�b�q�_�k�d�Z�y �i�Z�e�d�Z����
�g�Z�[�b�\�g�u�_ �f�y�q�b�� �b �m��
�]�b�f�g�Z�k�l�b�q�_�k�d�h�c �k�l�_�g�d�b����
�i�j�b�k�_�^�Z�g�b�y���� �o�h�^�v�[�Z����
�i�e�Z�\�Z�g�b�_�� 

�M�i�j�Z�`�g�_�g�b�y �k �a�Z�^�_�j�`�d�h�c��
�^�u�o�Z�g�b�y�� �g�Z�l�m�`�b�\�Z�g�b�y����
�k�l�Z�l�b�q�_�k�d�h�_�� �g�Z�i�j�y�`�_�g�b�_����
�j�_�a�d�h�_���m�k�d�h�j�_�g�b�_���l�_�f�i�Z�� 

�A�:�;�H�E�?�<�:�G�B�Y���H�I�H�J�G�H-�>�<�B�=�:�L�?�E�V�G�H���:�I�I�:�J�:�L�: 
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�K�d�h�e�b�h�a�������k�l�_�i�_�g�b �M�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �f�u�r�p��
�k�i�b�g�u�� �b�� �[�j�x�r�g�h�]�h�� �i�j�_�k�k�Z����
�^�e�y�� �i�h�y�k�g�b�q�g�h-�i�h�\�a�^�h�r�g�u�o��
�b�� �y�]�h�^�b�q�g�u�o�� �f�u�r�p����
�^�b�g�Z�f�b�q�_�k�d�b�_�� �b�� �k�l�Z�l�b�q�_�k�d�b�_��
�^�u�o�Z�l�_�e�v�g�u�_���m�i�j�Z�`�g�_�g�b�y���� 

�M�i�j�Z�`�g�_�g�b�y����
�m�\�_�e�b�q�b�\�Z�x�s�b�_��
�k�l�Z�l�b�q�_�k�d�m�x�� �g�Z�]�j�m�a�d�m�� �g�Z��
�i�h�a�\�h�g�h�q�g�b�d�� 

�K�d�h�e�b�h�a�������k�l�_�i�_�g�b �M�i�j�Z�`�g�_�g�b�y�� �k�� �i�j�b�f�_�g�_�g�b�_�f��
�Z�k�k�b�f�_�l�j�b�q�g�h�c���d�h�j�j�_�d�p�b�b���� 

�M�i�j�Z�`�g�_�g�b�y����
�m�\�_�e�b�q�b�\�Z�x�s�b�_��
�k�l�Z�l�b�q�_�k�d�m�x�� �g�Z�]�j�m�a�d�m�� �g�Z��
�i�h�a�\�h�g�h�q�g�b�d�� 

�G�Z�j�m�r�_�g�b�_���h�k�Z�g�d�b �M�i�j�Z�`�g�_�g�b�y�� �g�Z�� �j�Z�a�\�b�l�b�_��
�k�b�e�u�� �b�� �k�l�Z�l�b�q�_�k�d�h�c��
�\�u�g�h�k�e�b�\�h�k�l�b�� �f�u�r�p����
�k�b�f�f�_�l�j�b�q�g�u�_��
�d�h�j�j�b�]�b�j�m�x�s�b�_��
�m�i�j�Z�`�g�_�g�b�y�� 

�M�i�j�Z�`�g�_�g�b�y���� �k�i�h�k�h�[�g�u�_��
�i�j�b�\�_�k�l�b���d���i�_�j�_�g�Z�i�j�y�`�_�g�b�x 

�I�e�h�k�d�h�k�l�h�i�b�_  �I�h�^�h�r�\�_�g�g�h�_�� �k�]�b�[�Z�g�b�_����
�k�m�i�b�g�b�j�h�\�Z�g�b�_���k�l�h�i�����O�h�^�v�[�Z��
�g�Z�� �g�Z�j�m�`�g�u�o�� �d�j�Z�y�o�� �k�l�h�i�u����
�g�Z�� �g�h�k�d�Z�o���� �k�]�b�[�Z�g�b�_�� �i�Z�e�v�p�_�\��
�g�h�]���� �a�Z�o�\�Z�l�u�\�Z�g�b�_�� �i�Z�e�v�p�Z�f�b��
�g�h�]���j�Z�a�e�b�q�g�u�o���i�j�_�^�f�_�l�h�\�� 

�M�i�j�Z�`�g�_�g�b�y���� �\�u�a�u�\�Z�x�s�b�_��
�m�i�e�h�s�_�g�b�_���k�\�h�^�Z���k�l�h�i�u�� 

�H�k�l�_�h�o�h�g�^�j�h�a��
�r�_�c�g�h�]�h�� �h�l�^�_�e�Z��
�i�h�a�\�h�g�h�q�g�b�d�Z 

�I�e�Z�\�Z�g�b�_�����m�i�j�Z�`�g�_�g�b�y�� �^�e�y��
�m�d�j�_�i�e�_�g�b�y�� �f�u�r�p�� �r�_�b�� �b��
�i�e�_�q�_�\�h�]�h�� �i�h�y�k�Z���� �f�Z�k�k�Z�`��
�r�_�c�g�h-�\�h�j�h�l�g�b�d�h�\�h�c���a�h�g�u�� 

�<�k�_�� �m�i�j�Z�`�g�_�g�b�y��
�\�u�i�h�e�g�y�x�l�k�y�� �k�\�h�[�h�^�g�h���� �[�_�a��
�j�_�a�d�b�o�� �b�� �Z�d�l�b�\�g�u�o��
�^�\�b�`�_�g�b�c���� �B�k�d�e�x�q�b�l�v�� �[�_�]�� �b��
�_�a�^�m���i�h���g�_�j�h�\�g�h�c���f�_�k�l�g�h�k�l�b����
�b�]�j�h�\�u�_�� �\�b�^�u�� �k�i�h�j�l�Z����
�m�i�j�Z�`�g�_�g�b�y�� �k�� �g�Z�d�e�h�g�h�f��
�l�m�e�h�\�b�s�Z���\�i�_�j�_�^�� 

�H�k�l�_�h�o�h�g�^�j�h�a��
�]�j�m�^�g�h�]�h�� �h�l�^�_�e�Z��
�i�h�a�\�h�g�h�q�g�b�d�Z 

�I�e�Z�\�Z�g�b�_���� �o�h�^�v�[�Z�� �g�Z�� �e�u�`�Z�o����
�i�_�r�b�_ �i�j�h�]�m�e�d�b����
�h�a�^�h�j�h�\�b�l�_�e�v�g�u�c���[�_�]�� 

�<�k�_�� �m�i�j�Z�`�g�_�g�b�y��
�\�u�i�h�e�g�y�x�l�k�y�� �k�\�h�[�h�^�g�h���� �[�_�a��
�j�_�a�d�b�o�� �b�� �Z�d�l�b�\�g�u�o��
�^�\�b�`�_�g�b�c���� �G�_��
�j�_�d�h�f�_�g�^�m�x�l�k�y�� �a�Z�g�y�l�b�y�� �k�h��
�r�l�Z�g�]�h�c���� �m�i�j�Z�`�g�_�g�b�y�� �k��
�g�Z�d�e�h�g�h�f�� �l�m�e�h�\�b�s�Z�� �\�i�_�j�_�^����
�i�h�^�g�b�f�Z�g�b�_�� �i�j�y�f�u�o�� �g�h�]�� �b�a��
�i�h�e�h�`�_�g�b�y�� �e�_�`�Z�� �b�� �k�b�^�y����
�j�Z�k�l�y�`�d�b���b���l���^�� 
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�H�k�l�_�h�o�h�g�^�j�h�a��
�i�h�y�k�g�b�q�g�h-
�d�j�_�k�l�p�h�\�h�]�h�� �h�l�^�_�e�Z��
�i�h�a�\�h�g�h�q�g�b�d�Z 

�M�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �h�l�^�_�e�h�\��
�g�b�`�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c�� �\��
�k�h�q�_�l�Z�g�b�b�� �k�h�� �k�l�Z�l�b�q�_�k�d�b�f�b��
�b�� �^�b�g�Z�f�b�q�_�k�d�b�f�b��
�^�u�o�Z�l�_�e�v�g�u�f�b��
�m�i�j�Z�`�g�_�g�b�y�f�b���� �j�_�e�Z�d�k�Z�p�b�_�c��
�f�u�r�p�� �l�m�e�h�\�b�s�Z�� �b��
�d�h�g�_�q�g�h�k�l�_�c���� �M�i�j�Z�`�g�_�g�b�y��
�^�e�y�� �n�h�j�f�b�j�h�\�Z�g�b�y��
�f�u�r�_�q�g�h�]�h���d�h�j�k�_�l�Z�� 
�J�_�d�h�f�_�g�^�m�_�l�k�y�� �i�e�Z�\�Z�g�b�_����
�o�h�^�v�[�Z�� �g�Z�� �e�u�`�Z�o���� �i�_�r�b�_��
�i�j�h�]�m�e�d�b���� �h�a�^�h�j�h�\�b�l�_�e�v�g�u�c��
�[�_�]�� 

�<�k�_�� �m�i�j�Z�`�g�_�g�b�y��
�\�u�i�h�e�g�y�x�l�k�y�� �k�\�h�[�h�^�g�h���� �[�_�a��
�j�_�a�d�b�o�� �b�� �Z�d�l�b�\�g�u�o��
�^�\�b�`�_�g�b�c���� �G�_��
�j�_�d�h�f�_�g�^�m�x�l�k�y�� �m�i�j�Z�`�g�_�g�b�y��
�k�h���r�l�Z�g�]�h�c���� �k�� �g�Z�d�e�h�g�h�f��
�l�m�e�h�\�b�s�Z�� �\�i�_�j�_�^����
�i�h�^�g�b�f�Z�g�b�_�� �i�j�y�f�u�o�� �g�h�]�� �b�a��
�i�h�e�h�`�_�g�b�y�� �e�_�`�Z�� �b�� �k�b�^�y����
�j�Z�k�l�y�`�d�b�� �b�� �l���^�� �L�Z�d�`�_��
�k�e�_�^�m�_�l�� �b�a�[�_�]�Z�l�v��
�m�i�j�Z�`�g�_�g�b�c���� �g�Z�i�j�Z�\�e�_�g�g�u�o��
�g�Z�� �j�Z�a�]�b�[�Z�g�b�_�� �i�h�y�k�g�b�q�g�h�]�h��
�h�l�^�_�e�Z���i�h�a�\�h�g�h�q�g�b�d�Z�� 

�H�J�=�:�G�U �>�U�O�:�G�B�Y 
�O�j�h�g�b�q�_�k�d�b�c��
�[�j�h�g�o�b�l 

�M�i�j�Z�`�g�_�g�b�y�� �g�Z�� �f�u�r�p�u��
�]�j�m�^�g�h�c�� �d�e�_�l�d�b�� �b�� �\�_�j�o�g�b�o��
�d�h�g�_�q�g�h�k�l�_�c���� �i�e�Z�\�Z�g�b�_����
�e�_�]�d�Z�y�� �Z�l�e�_�l�b�d�Z���� �o�h�^�v�[�Z�� �g�Z��
�e�u�`�Z�o�����_�a�^�Z���g�Z���\�_�e�h�k�b�i�_�^�_���b��
�l���i���� �R�b�j�h�d�h�� �b�k�i�h�e�v�a�h�\�Z�l�v��
�m�^�e�b�g�_�g�g�u�c�� �\�u�^�h�o����
�>�u�o�Z�g�b�_�� �i�h�� �f�_�l�h�^�b�d�_��
�:���G�� �K�l�j�_�e�v�g�b�d�h�\�h�c��
�i�h�d�Z�a�Z�g�h�� �[�h�e�v�g�u�f�� �k��
�i�j�h�k�l�u�f�� �o�j�h�g�b�q�_�k�d�b�f��
�[�j�h�g�o�b�l�h�f�����[�_�a���h�^�u�r�d�b�� 

�H�k�l�j�Z�y�� �k�l�Z�^�b�y��
�[�h�e�_�a�g�b�� �g�Z�l�m�`�b�\�Z�g�b�y����
�a�Z�^�_�j�`�d�Z�� �^�u�o�Z�g�b�y�� �g�Z�� �\�^�h�o�_����
�<�^�h�o�� �g�_�� �^�h�e�`�_�g�� �[�u�l�v��
�q�j�_�a�f�_�j�g�u�f����
�f�Z�d�k�b�f�Z�e�v�g�u�f����
�g�Z�i�j�y�`�z�g�g�u�f�� 

�;�j�h�g�o�b�Z�e�v�g�Z�y���Z�k�l�f�Z �>�u�o�Z�l�_�e�v�g�u�_�� �m�i�j�Z�`�g�_�g�b�y�� �k��
�m�^�e�b�g�_�g�g�u�f�� �\�u�^�h�o�h�f���� �k��
�a�Z�^�_�j�`�d�h�c�� �^�u�o�Z�g�b�y�� �g�Z��
�\�u�^�h�o�_���� �©�a�\�m�d�h�\�Z�y�ª��
�]�b�f�g�Z�k�l�b�d�Z���� �i�h�k�l�m�j�Z�e�v�g�u�c��
�^�j�_�g�Z�`�� �b���^�j�_�g�Z�`�g�Z�y��
�]�b�f�g�Z�k�l�b�d�Z�� �m�i�j�Z�`�g�_�g�b�y�� �^�e�y��
�f�u�r�p�� �\�_�j�o�g�b�o�� �d�h�g�_�q�g�h�k�l�_�c��
�b�� �]�j�m�^�g�h�c�� �d�e�_�l�d�b����
�m�i�j�Z�`�g�_�g�b�y���� �g�Z�i�j�Z�\�e�_�g�g�u�_��
�g�Z�� �j�Z�k�k�e�Z�[�e�_�g�b�_�� �k�d�_�e�_�l�g�u�o��
�f�u�r�p���� 

�H�k�l�j�Z�y�� �k�l�Z�^�b�y�� �[�h�e�_�a�g�b����
�k�_�j�^�_�q�g�Z�y�� �g�_�^�h�k�l�Z�l�h�q�g�h�k�l�v����
�i�e�Z�\�Z�g�b�_���� �m�i�j�Z�`�g�_�g�b�y�� �k��
�g�Z�l�m�`�b�\�Z�g�b�_�f�� �b�� �a�Z�^�_�j�`�d�h�c��
�^�u�o�Z�g�b�y�� 

�A�:�;�H�E�?�<�:�G�B�Y���H�J�=�:�G�H�< �A�J�?�G�B�Y 

�F�b�h�i�b�y��
���[�e�b�a�h�j�m�d�h�k�l�v�� 

�M�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �g�Z�j�m�`�g�u�o��
�b�� �\�g�m�l�j�_�g�g�_�c�� �f�u�r�p�� �]�e�Z�a��
���d�j�m�]�h�\�u�_�� �\�j�Z�s�_�g�b�y��
�]�e�Z�a�g�h�]�h�� �y�[�e�h�d�Z���� �i�_�j�_�\�h�^��
�\�a�]�e�y�^�Z�� �k�� �[�e�b�`�g�_�c�� �l�h�q�d�b�� �g�Z��
�^�Z�e�v�g�x�x�� �b�� �l���^��������
�A�Z�`�f�m�j�b�\�Z�g�b�y���� �f�h�j�]�Z�g�b�y����

�M�i�j�Z�`�g�_�g�b�y�� �\�u�k�h�d�h�c��
�b�g�l�_�g�k�b�\�g�h�k�l�b���� �k�\�y�a�Z�g�g�u�_�� �k��
�i�j�u�`�d�Z�f�b�� �b�� �i�h�^�k�d�h�d�Z�f�b��
�b�e�b�� �l�j�_�[�m�x�s�b�_�� �[�h�e�v�r�h�]�h��
�g�Z�i�j�y�`�_�g�b�y�� ���i�h�^�l�y�]�b�\�Z�g�b�y����
�i�h�^�g�y�l�b�_�� �l�y�`�_�k�l�_�c�� �b�� �l���i��������
�m�i�j�Z�`�g�_�g�b�y���� �l�j�_�[�m�x�s�b�_��
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�M�i�j�Z�`�g�_�g�b�y���^�e�y���m�d�j�_�i�e�_�g�b�y��
�f�u�r�p�� �r�_�b�� �b�� �k�i�b�g�u����
�I�e�Z�\�Z�g�b�_�����l�m�j�b�a�f�����o�h�^�v�[�Z���g�Z��
�e�u�`�Z�o 

�^�e�b�l�_�e�v�g�h�]�h�� �i�j�_�[�u�\�Z�g�b�y�� �\��
�k�h�]�g�m�l�h�f�� �i�h�e�h�`�_�g�b�b�� �k��
�g�Z�d�e�h�g�h�f�� �]�h�e�h�\�u�� �\�g�b�a�� �b�e�b��
�j�_�a�d�b�_�� �g�Z�d�e�h�g�u�� �l�m�e�h�\�b�s�Z����
�B�k�d�e�x�q�b�l�v�� �b�]�j�u���� �]�^�_��
�b�f�_�_�l�k�y�� �\�_�j�h�y�l�g�h�k�l�v��
�k�l�h�e�d�g�h�\�_�g�b�y�� �b�]�j�Z�x�s�b�o����
�m�^�Z�j�h�\���i�h���e�b�p�m���b���]�h�e�h�\�_�� 

�=�b�i�_�j�f�_�l�j�h�i�b�y��
���^�Z�e�v�g�h�a�h�j�d�h�k�l�v�� 

�E�_�q�_�[�g�Z�y�� �]�b�f�g�Z�k�l�b�d�Z�� �i�h��
�k�b�k�l�_�f�_���;�j�_�]�Z�����c�h�]�Z���^�e�y���]�e�Z�a 

�M�i�j�Z�`�g�_�g�b�y�� �\�u�k�h�d�h�c��
�b�g�l�_�g�k�b�\�g�h�k�l�b���� �k�\�y�a�Z�g�g�u�_���k��
�i�j�u�`�d�Z�f�b�� �b�� �i�h�^�k�d�h�d�Z�f�b��
�b�e�b�� �l�j�_�[�m�x�s�b�_�� �[�h�e�v�r�h�]�h��
�g�Z�i�j�y�`�_�g�b�y�� ���i�h�^�l�y�]�b�\�Z�g�b�y����
�i�h�^�g�y�l�b�_�� �l�y�`�_�k�l�_�c�� �b�� �l���i��������
�m�i�j�Z�`�g�_�g�b�y���� �l�j�_�[�m�x�s�b�_��
�^�e�b�l�_�e�v�g�h�]�h�� �i�j�_�[�u�\�Z�g�b�y�� �\��
�k�h�]�g�m�l�h�f�� �i�h�e�h�`�_�g�b�b�� �k��
�g�Z�d�e�h�g�h�f�� �]�h�e�h�\�u�� �\�g�b�a�� �b�e�b��
�j�_�a�d�b�_�� �g�Z�d�e�h�g�u�� �l�m�e�h�\�b�s�Z����
�B�k�d�e�x�q�b�l�v�� �b�]�j�u���� �]�^�_��
�b�f�_�_�l�k�y�� �\�_�j�h�y�l�g�h�k�l�v��
�k�l�h�e�d�g�h�\�_�g�b�y�� �b�]�j�Z�x�s�b�o����
�m�^�Z�j�h�\���i�h���e�b�p�m���b���]�h�e�h�\�_�� 

�F�H�Q�?�I�H�E�H�<�:�Y �K�B�K�L�?�F�: 
�I�b�_�e�h�g�_�n�j�b�l����
�p�b�k�l�b�l 

�L�j�_�g�b�j�h�\�d�Z��
�^�b�Z�n�j�Z�]�f�Z�e�v�g�h�]�h�� �^�u�o�Z�g�b�y����
�M�i�j�Z�`�g�_�g�b�y�� �g�Z�� �m�d�j�_�i�e�_�g�b�_��
�i�_�j�_�^�g�_�c���k�l�_�g�d�b���`�b�\�h�l�Z 

�>�e�b�l�_�e�v�g�u�_�� �k�l�Z�l�b�q�_�k�d�b�_��
�g�Z�i�j�y�`�_�g�b�y�� �f�u�r�p��
�[�j�x�r�g�h�]�h�� �i�j�_�k�k�Z���� �k�i�b�g�u����
�i�h�^�g�y�l�b�_���l�y�`�_�k�l�_�c�����i�j�u�`�d�b�� 

�I�h�q�_�q�g�h-�d�Z�f�_�g�g�Z�y��
�[�h�e�_�a�g�v 

�;�_�]���� �i�h�^�k�d�h�d�b���� �b�]�j�u�� �k��
�f�y�q�h�f���� �_�a�^�Z�� �g�Z�� �\�_�e�h�k�b�i�_�^�_����
�^�u�o�Z�l�_�e�v�g�u�_���m�i�j�Z�`�g�_�g�b�y 

�M�i�j�Z�`�g�_�g�b�y�� �g�Z��
�\�u�g�h�k�e�b�\�h�k�l�v 

�A�:�;�H�E�?�<�:�G�B�Y���@�?�E�M�>�H�Q�G�H-�D�B�R�?�Q�G�H�=�H���L�J�:�D�L�: 

�Y�a�\�_�g�g�Z�y�� �[�h�e�_�a�g�v��
�`�_�e�m�^�d�Z 

�P�b�d�e�b�q�_�k�d�b�_���� �g�_�[�h�e�v�r�b�_�� �i�h��
�b�g�l�_�g�k�b�\�g�h�k�l�b���m�i�j�Z�`�g�_�g�b�y��
���o�h�^�v�[�Z���� �e�u�`�b�� �b�� �l���i��������
�m�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �f�u�r�p��
�i�_�j�_�^�g�_�c�� �[�j�x�r�g�h�c�� �k�l�_�g�d�b����
�^�b�Z�n�j�Z�]�f�Z�e�v�g�h�_���^�u�o�Z�g�b�_�� 

�M�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �[�j�x�r�g�h�]�h��
�i�j�_�k�k�Z 

�=�Z�k�l�j�b�l 
�K�� �i�h�\�u�r�_�g�g�h�c��
�k�_�d�j�_�p�b�_�c 
  

 �M�i�j�Z�`�g�_�g�b�y�� �\�� �f�_�^�e�_�g�g�h�f��
�l�_�f�i�_���� �i�j�h�^�h�e�`�b�l�_�e�v�g�u�_�� �i�h��
�\�j�_�f�_�g�b�����m�i�j�Z�`�g�_�g�b�y�� �^�e�y��
�f�u�r�p���[�j�x�r�g�h�]�h���i�j�_�k�k�Z 

  
�M�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �[�j�x�r�g�h�]�h��
�i�j�_�k�k�Z���� �k�h�� �k�g�Z�j�y�^�Z�f�b��
���]�Z�g�l�_�e�y�f�b���� �g�Z�[�b�\�g�u�f�b��
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 �K�� �i�h�g�b�`�_�g�g�h�c��
�k�_�d�j�_�p�b�_�c 
  

 
 
�W�f�h�p�b�h�g�Z�e�v�g�u�_��
�m�i�j�Z�`�g�_�g�b�y���� �l�j�_�g�b�j�m�x�s�b�_��
�g�_�j�\�g�m�x�� �k�b�k�l�_�f�m�� ���b�]�j�u������
�m�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �f�u�r�p��
�[�j�x�r�g�h�]�h���i�j�_�k�k�Z 

�f�y�q�Z�f�b�� 

�A�:�;�H�E�?�<�:�G�B�Y���W�G�>�H�D�J�B�G�G�H�C���K�B�K�L�?�F�U 

�H�`�b�j�_�g�b�_ �M�i�j�Z�`�g�_�g�b�y�� �g�Z��
�\�u�g�h�k�e�b�\�h�k�l�v���� �[�Z�k�d�_�l�[�h�e����
�n�m�l�[�h�e���� �i�e�Z�\�Z�g�b�_����
�m�k�d�h�j�_�g�g�Z�y�� �o�h�^�v�[�Z���� �[�_�]���� �[�_�]��
�l�j�m�k�p�h�c���� �l�m�j�b�a�f���� �]�j�_�[�e�y����
�d�Z�l�Z�g�b�_�� �g�Z�� �\�_�e�h�k�b�i�_�^�_����
�e�u�`�Z�o���� �d�h�g�v�d�Z�o���� �i�h�^�\�b�`�g�u�_��
�b�]�j�u���� �]�b�f�g�Z�k�l�b�q�_�k�d�b�_��
�m�i�j�Z�`�g�_�g�b�y�� �k�� �]�Z�g�l�_�e�y�f�b����
�k�Z�f�h�f�Z�k�k�Z�`���� �a�Z�g�y�l�b�y�� �g�Z��
�l�j�_�g�Z�`�_�j�Z�o�� 
�>�e�b�l�_�e�v�g�h�k�l�v�� �a�Z�g�y�l�b�c��
�^�h�e�`�g�Z�� �k�h�k�l�Z�\�e�y�l�v�� �g�_�� �f�_�g�_�_��
�������f�b�g�m�l 

�M�i�j�Z�`�g�_�g�b�y�� �g�Z�� �l�j�_�g�Z�`�_�j�Z�o��
���,�9�k�l�_�i�_�g�v���h�`�b�j�_�g�b�y�� 

�K�Z�o�Z�j�g�u�c���^�b�Z�[�_�l �M�i�j�Z�`�g�_�g�b�y�� �^�e�y�� �\�k�_�o�� �]�j�m�i�i��
�f�u�r�p�� �\�� �f�_�^�e�_�g�g�h�f�� �b��
�k�j�_�^�g�_�f�� �l�_�f�i�_���� �k�i�h�j�l�b�\�g�u�_��
�b�]�j�u���� �o�h�^�v�[�Z�� �g�Z�� �e�u�`�Z�o����
�i�e�Z�\�Z�g�b�_���� �f�_�^�e�_�g�g�u�c�� �[�_�]����
�m�i�j�Z�`�g�_�g�b�y�� �g�Z�� �l�j�_�g�Z�`�_�j�Z�o����
�\�_�e�h�k�b�i�_�^�� 

�I�j�b�� �\�h�a�g�b�d�g�h�\�_�g�b�b�� �q�m�\�k�l�\�Z��
�]�h�e�h�^�Z���� �k�e�Z�[�h�k�l�b���� �^�j�h�`�Z�g�b�y��
�j�m�d�� �g�_�h�[�o�h�^�b�f�h�� �k�t�_�k�l�v�� ��-2 
�d�m�k�h�q�d�Z���k�Z�o�Z�j�Z���b���i�j�_�d�j�Z�l�b�l�v��
�a�Z�g�y�l�b�y 

�L�J�:�<�F�U���H�I�H�J�G�H-�>�<�B�=�:�L�?�E�V�G�H�=�H���:�I�I�:�J�:�L�: 
�I�h�\�j�_�`�^�_�g�b�_���k�\�y�a�h�d �I�e�Z�\�Z�g�b�_���� �^�h�a�b�j�h�\�Z�g�g�Z�y��

�o�h�^�v�[�Z���� �_�a�^�Z�� �g�Z�� �\�_�e�h�k�b�i�_�^�_��
�b�e�b�� �\�_�e�h�l�j�_�g�Z�`�_�j�_����
�k�Z�f�h�f�Z�k�k�Z�` 

�<�� �i�_�j�b�h�^�� �n�h�j�f�b�j�h�\�Z�g�b�y��
�j�m�[�p�Z�� �^�b�g�Z�f�b�q�_�k�d�b�_��
�g�Z�]�j�m�a�d�b���i�j�h�l�b�\�h�i�h�d�Z�a�Z�g�u 

�I�h�\�j�_�`�^�_�g�b�_��
�f�_�g�b�k�d�Z�� �d�h�e�_�g�g�h�]�h��
�k�m�k�l�Z�\�Z 

�M�i�j�Z�`�g�_�g�b�y�� �k�� �j�_�a�b�g�h�\�u�f��
�[�b�g�l�h�f���� �^�e�y���f�u�r�p���`�b�\�h�l�Z���b��
�k�i�b�g�u���� �_�a�^�Z�� �g�Z�� �\�_�e�h�k�b�i�_�^�_����
�o�h�^�v�[�Z�� �i�h�� �e�_�k�l�g�b�p�_����
�i�e�Z�\�Z�g�b�_����
�]�b�^�j�h�d�b�g�_�a�h�l�_�j�Z�i�b�y����
�f�_�^�e�_�g�g�u�c�� �[�_�]���i�h�� �f�y�]�d�h�f�m��
�]�j�m�g�l�m�� 

�I�j�b�k�_�^�Z�g�b�y �k��
�^�h�i�h�e�g�b�l�_�e�v�g�h�c�� �g�Z�]�j�m�a�d�h�c����
�j�_�a�d�b�_�� �^�\�b�`�_�g�b�y�� �i�j�b��
�k�]�b�[�Z�g�b�b�� �b�� �\�u�i�j�y�f�e�_�g�b�b��
�d�h�e�_�g�g�h�]�h�� �k�m�k�l�Z�\�Z����
�j�h�l�Z�p�b�h�g�g�u�_�� �^�\�b�`�_�g�b�y��
�]�h�e�_�g�b���� 






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































